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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ionically conductive solid polyelectrolyte having a high ionic 
conductivity by incorporating specific electrolytic salts into a matrix comprising a composite of cross- 
linkable polymers having different elastic moduli. 

SOLUTION: Equal amts. of electrolytic salts represented by formulas LiX (CF3S02)n (wherein X is N, C, B, 
or CR; R is an alkyl; and (n) is 1-3) and M(BF4) (wherein M is an alkali metal, etc.) are dissolved in a 
propylene carbonate-dimethyl carbonate mixture, etc. Thus obtd. soln. is mixed with a monofunctional 
monomer (e.g. ethoxydiethylene glycol acrylate), a polyfunctional monomer (e.g. trimethylolpropane 
triacrylate), and a photopolymn. initiator to give photopolymerizable soln. A. Photopolymerizable soln. B is 
prepd. in the same way by changing the monomer ratio only. Soln. A is poured in a certain container to 
form a thin film and hardened by irradiating with ultraviolet rays. Soln. B is cast onto the above-formed 
film and hardened by irradiating with ultraviolet rays to give an ionically conductive solid polyelectrolyte 
having a viscoelastic modulus of 104-106dyn/cm2 and an ionic conductivity of 1 0-4-1 0-2S/cm. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ion conductivity solid polymer electrolyte characterized by a matrix being the composite of the 
bridge formation mold macromolecule of at least two sorts of different elastics modulus in the solid polymer 
electrolyte which contains an electrolyte salt and makes a bridge formation mold macromolecule a matrix. 
[Claim 2] The ion conductivity solid polymer electrolyte according to claim 1 with which at least one sort of 
bridge formation mold macromolecules carry out the bridge formation polymerization of the bridge formation 
polymerization nature constituent containing a monofunctional nature monomer and a polyfunctional monomer, 
and are formed. 

[Claim 3] The ion conductivity solid polymer electrolyte according to claim 1 or 2 which is that in which a 
monofunctional nature monomer and/or a polyfunctional monomer contain hetero atoms other than carbon. 
[Claim 4] The ion conductivity solid polymer electrolyte according to claim 1, 2, or 3 with which at least one 
sort of bridge formation mold macromolecules carry out the bridge formation polymerization of the bridge 
formation polymerization nature constituent containing a photopolymerization initiator and a thermal 
polymerization initiator, and are formed. 

[Claim 5] The ion conductivity solid polymer electrolyte according to claim 1, 2, 3, or 4 whose composite of a 
bridge formation mold macromolecule is the laminated material of the bridge formation mold macromolecule of 
at least two sorts of different elastics modulus. 

[Claim 6] The ion conductivity solid polymer electrolyte according to claim 1, 2, 3, or 4 whose composite of a 
bridge formation mold macromolecule is a distributed object which made homogeneity distribute the particle of 
at least one or more sorts of bridge formation mold macromolecules into the matrix layer which consists of at 
least one or more sorts of bridge formation mold macromolecules with which elastics modulus differ. 
[Claim 7] The ion conductivity solid polymer electrolyte according to claim 6 with which the bridge formation 
mold macromolecule layer which a particle carries out [ layer ] the heat bridge formation polymerization of the 
heat cross-linking polymerization nature constituent, is created [ layer ], and carried out homogeneity 
distribution of said particle carries out the optical bridge formation polymerization of the optical cross-linking 
polymerization constituent, and is formed. 

[Claim 8] The ion conductivity solid polymer electrolyte according to claim 1, 2, 3, 4, 5, 6, or 7 whose 
electrolyte salt is a sulfonate expressed with a bottom type (I). 
[Formula 1] 
LiX(CF3S02)n (I) 

X is N, C, B, or CR radical (R is an alkyl group) among [type, and n is the integer of 1 -3. ] 

[Claim 9] The ion conductivity solid polymer electrolyte according to claim 8 which is what contains at least 

one sort of tetrafluoroborate chosen from the bottom type (II) and (III) the becoming group further as an 

electrolyte salt. 

[Formula 2] 

M(BF4) (II) 

(R1R2R3R4)NBF4(III) 

That R1R2R3R4 are the same or the alkyl group which may be different from each other, and M express alkali 
metal and alkaline earth metal among [type. ] 

[Claim 10] The ion conductivity solid polymer electrolyte according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9 whose 
class of electrolyte salt contained in each bridge formation mold macromolecule is a thing different, 
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respectively. 

[Claim 11] The ion conductivity solid polymer electrolyte according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 
whose ion conductivity giant-molecule solid electrolyte is a thing containing propylene carbonate. 
[Claim 12] The ion conductivity solid polymer electrolyte according to claim 1 1 whose ion conductivity giant- 
molecule solid electrolyte is what contains dimethyl carbonate further. 

[Claim 13] The electrochemistry component which has an ion conductivity solid polymer electrolyte according 
to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 as a component. 

[Claim 14] The electrochemistry component according to claim 13 in which an ion conductivity solid polymer 
electrolyte is formed by uniting with the configuration member of an electrochemistry component. 
[Claim 15] The electrochemistry component according to claim 14 in which the member of an electrochemistry 
component is formed by the conductive polymer or conductive matter blend polymeric materials. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrochemistry component which used the new solid 

electrolyte and this solid electrolyte, especially a rechargeable battery. 

[0002] 

[Description of the Prior Art] In the electrochemistry component containing an electrolyte, a solid state 
(solidification) of the electrolyte is desired strongly. Conventionally, since the cell as an electrochemistry 
component is using the electrolytic solution, there is not only desiccation in the cell by the leakage of the 
electrolytic solution and volatilization of a solvent, but within a cell container (battery case), a diaphragm will 
be in dryness partially according to the bias of the electrolytic solution, and this causes a rise of internal 
impedance, or an internal short circuit. Moreover, what fully satisfies a working speed is not obtained in the 
solid electrolyte for a display of electrochromic DEPAISU. Using a solid polymer electrolyte as an approach for 
solving these faults is proposed. Although the solid solution of the matrix polymer and mineral salt containing 
an oxyethylene chain or an oxypropylene chain is mentioned as that example, this thing is a perfect solid-state, 
and although it is excellent in workability, compared with nonaqueous electrolyte 1 0-5 S/cm and usual with a 
room temperature, it is low [ a thing / that ionic conductivity ] about triple figures. As an approach of improving 
this low conductivity, although using the solid polymer electrolyte film of the thin film of micron order is also 
proposed, it is difficult to control the thickness of the thin film of such micron order so that the electrolysis 
inside a cell becomes homogeneity, and it is low. [ of the dependability of the cell obtained ] In order to raise 
the ionic conductivity of a solid polymer electrolyte, the approach (JP,54- 104541, A) of making dissolve the 
organic electrolytic solution in a macromolecule, and making it into a half-solid thing and the approach (JP,63- 
94501 ,A) of making it into the cross linked polymer which is made to carry out the polymerization reaction of 
the liquefied monomer which added the electrolyte, and contains an electrolyte are proposed. However, 
although the solid electrolyte obtained by the latter approach, including the problem that the solid-state 
reinforcement of the solid electrolyte obtained by the former approach is not enough has sufficient solid-state 
reinforcement, it includes the problem that it is still dissatisfied in respect of ionic conductivity. While excelling 
in ionic conductivity and homogeneity, gel has attracted attention recently as a solid electrolyte which has 
sufficient solid-state reinforcement for the use as a solid electrolyte for electrochemistry components. Since the 
reason has high ionic conductivity, it is excellent in homogeneity, and it can obtain sufficient solid-state 
reinforcement to use it as a solid electrolyte for electrochemistry components and also is rich in workability, it 
is because what was useful to improvement in the dependability of an electrochemistry component, and was 
especially excellent in repetition properties, such as a cell, is obtained. Moreover, the present condition is that 
what satisfies the requirements for both — ionic conductivity is not yet enough although the solid electrolyte of 
the presentation containing the electrolytic solution has been developed in recent years and solid-state 
reinforcement is enough as an electrochemistry component, or solid-state reinforcement of ionic conductivity is 
not enough as an electrochemistry component although a high thing is obtained — is not obtained. Therefore, if 
it applies to a thin component, it will be easy to start an inter-electrode short circuit and destruction of a 
component, the method of prevent the inter-electrode short circuit of an electrochemistry component etc. be 
propose by form a separator in make a porous body , a filler , etc. unify in a solid electrolyte as a means solve 
this in between - **** ( JP,60-198787,A , JP,60-165058,A ) - it be hard obtain a uniform electrolyte layer , 
and it be difficult to control so that the electrolysis inside a cell become homogeneity , the dependability of the 
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cell obtain be inadequate , and it lead to the increment in internal resistance by these approaches . Moreover, 
although the proposal of a solid-state polyelectrolyte between which ion conductivity powder is made to be 
placed as a filler as the amelioration (USP4990413) is made, since it is inorganic powder, there is a field that 
concordance with the solid electrolyte of a medium is bad. 
[0003] 

[Objects of the Invention] While this invention solves said trouble looked at by the solid electrolyte which 
makes the conventional macromolecule a matrix and excelling in ionic conductivity and homogeneity, it aims at 
offering the electrochemistry component which used the ion conductivity solid polymer electrolyte and this 
solid electrolyte which make a matrix the macromolecule which has sufficient solid-state reinforcement for the 
use as a solid electrolyte for electrochemistry components, especially a rechargeable battery. 
[0004] 

[Means for Solving the Problem] One of the descriptions of this invention is to have offered the viscoelastic 
body-like ion conductivity solid polymer electrolyte (henceforth an ion conductivity solid polymer electrolyte) 
characterized by said matrix being the composite of the bridge formation mold macromolecule of at least two 
sorts of different elastics modulus as a solid polymer electrolyte which makes a bridge formation mold 
macromolecule a matrix, in order to solve said technical problem. The aforementioned ion conductivity solid 
polymer electrolyte offered by this invention has sufficient solid-state reinforcement, without reducing ionic 
conductivity. That is, while it has high ionic conductivity, high temperature oxidation stability, easy- 
workability, and adhesiveness and still a lot of electrolytic solutions are included, the ion conductivity solid 
polymer electrolyte of this invention is excellent in solution retention, and excellent in firmness. 
[0005] Hereafter, the configuration of the ion conductivity solid polymer electrolyte of this invention is 
explained. As a composite of the bridge formation mold macromolecule of at least two sorts which constitute 
the matrix of the ion conductivity solid polymer electrolyte of this invention of different elastics modulus The 
distributed object which made homogeneity distribute the particle of the laminated material ( drawing 1 R> 1) 
of the bridge formation mold macromolecule of at least two sorts of different elastics modulus and at least one 
or more sorts of bridge formation mold macromolecules into the matrix which consists of at least one or more 
sorts of bridge formation mold macromolecules of a different class from this particle is mentioned ( drawing 2 ). 
Especially in the case of the latter, a firmer ion conductivity solid polymer electrolyte is obtained. 0.1-50 
micrometers is desirable still more desirable, and the thickness of the laminating mold solid electrolyte of said 
former is 0.5-10 micrometers. Moreover, 0.1-50 micrometers is desirable still more desirable, and the particle 
size of the distributed particle of the particle distributed solid electrolyte of said latter is 0.5-10 micrometers. It 
comes out further into a solid electrolyte, and distributes uniformly, and said particle is distributed in the less 
than 2000 range according to the particle size of this particle in lmm2. the case where the particle size of for 
example, this particle is 2-3 micrometers — about 50-200 pieces — suitable — as the consistency — 0.1 to 50 
capacity % — it is one to 20 capacity % preferably. When especially the elastic modulus of the bridge formation 
mold macromolecule which constitutes said particle also takes the use as a filler into consideration, it is 
desirable that it is higher than the elastic modulus of the bridge formation mold macromolecule which 
constitutes the bridge formation mold macromolecule layer which made homogeneity distribute this particle. As 
for the rate of viscoelasticity of that the rate of viscoelasticity of the ion conductivity solid polymer electrolyte 
of this invention is 103 - 106 dyn/cm2 especially said laminating mold solid electrolyte, or a particle distributed 
solid electrolyte, it is desirable that it is 104 - 106 dyn/cm2. 

[0006] Said ion conductivity solid polymer electrolyte can make the solution of a cross-linking polymerization 
nature compound form by making a bridge formation polymerization reaction perform. As said cross-linking 
polymerization nature compound, what shows polymerization nature with activity beams of light, such as light 
besides thermal polymerization nature, ultraviolet rays, an electron ray, a gamma ray, and an X-ray, is 
mentioned. Although what especially the class of polymerization nature compound used by this invention is not 
restrained, but occurs polymerization reactions, such as thermal polymerization and an activity beam-of-light 
polymerization, as mentioned above, and obtains the cross linked polymer is included, the combination of the 
monofunctional nature monomer which can form a crosslinked polymer matrix, and a polyfunctional monomer 
is desirable. Especially, as said polyfunctional monomer, if a trifunctional monomer is used, ionic conductivity 
will be still higher and the crosslinked polymer matrix which has reinforcement and viscoelasticity sufficient as 
a solid electrolyte for electrochemistry components will be acquired. As said polymerization nature compound, 
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what contains hetero atoms other than carbon, such as an oxygen atom, a nitrogen atom, and a sulfur atom, in 
the intramolecular is desirable. It is desirable to perform formation of this solid electrolyte under an inert gas 
ambient atmosphere, and the ion conductivity solid polymer electrolyte which was excellent in respect of ionic 
conductivity and reinforcement in this case compared with the case where it manufactures in atmospheric air is 
obtained. It is presumed that this obtained solid electrolyte also has the work which raises the reinforcement of 
this solid electrolyte while raising the ion conductivity of the solid electrolyte which is made to promote 
ionization of an electrolyte salt and consists of said viscoelastic body and electrolyte salt as for hetero atoms 
other than the carbon. Moreover, in this invention, two or more sorts of bridge formation mold macromolecules 
with a different elastic modulus can be obtained by changing the addition of the polyfunctional monomer to a 
monofunctional nature monomer. The addition of 3 organic- functions unsaturated-carboxylic-acid ester can be 
changed especially as a polyfunctional monomer, and the solid electrolyte which was excellent in respect of 
reinforcement with two sorts of elastics modulus can be obtained. 

[0007] Hereafter, said polymerization nature compound is explained still more concretely. As a polymerization 
nature compound, the monomer or prepolymer of acrylate (meta) of monofunctional and many organic 
functions is mentioned. In addition, the acrylate in this specification (meta) means acrylate or methacrylate. As 
monofunctional acrylate, alkyl (meta) acrylate [methyl (meta) acrylate, ], such as butyl (meta) acrylate and 
trifluoro ethyl (meta) acrylate, Alicyclic (meta) acrylate, hydroxyalkyl (meta) acrylate [hydroxyethyl acrylate, ], 
hydroxy polyoxyalkylene (carbon number of oxy-alkylene group is 1 -4 preferably) (meta) acrylate [hydroxy 
polyoxyethylene (meta) acrylate, such as hydroxypropyl acrylate, ] and alkoxy alkyl (carbon number of alkoxy 
group is 1 -4 preferably) (meta) acrylate [methoxy ethyl acrylate, such as hydroxy polyoxypropylene (meta) 
acrylate, ], such as ethoxy ethyl acrylate and phenoxy ethyl acrylate, is mentioned. As an example of the 
polyfunctional (meta) acrylate of three or more organic functions, TORIMECHI roll pro pantry (meta) acrylate, 
pentaerythritol PENTA (meta) acrylate, dipentaerythritol hexa (meta) acrylate, etc. are desirable. As an example 
of other acrylate (meta) For example, methyl ethylene glycol (meta) acrylate, ethyl ethylene glucohol (meta) 
acrylate, Propyl ethylene glucohol (meta) acrylate, a phenylethylene glycol, Ethoxy diethylene-glycol acrylate, 
methoxy ethyl acrylate, Methoxy diethylene-glycol methacrylate, methoxy triethylene glycol acrylate, Alkyl 
ethylene glucohol (meta) acrylate, such as methoxy triethylene glycol methacrylate and methoxy tetraethylene 
glycol methacrylate, Alkyl propylene glycol (meta) acrylate, such as ethyl propylene glycol acrylate, butyl 
propylene glycol acrylate, and methoxy dipropylene glycol acrylate, etc. is mentioned. 
[0008] The aforementioned (meta) acrylate may contain the heterocycle radical and is the residue of the 
heterocycle containing hetero atoms, such as oxygen, nitrogen, and sulfur, as this heterocycle radical. Although 
especially the class of heterocycle radical contained in this (meta) acrylate is not restricted, its furfuryl (meta) 
acrylate and tetrahydrofurfuryl (meta) acrylate which have a furfuryl radical, a tetrahydrofurfuryl radical, etc., 
for example are desirable. In addition, as acrylate which has a heterocycle radical (meta), the alkylene glycol 
acrylate which has a furfuryl radical or tetrahydrofurfuryl radicals, such as furfuryl ethylene glycol (meta) 
acrylate, tetrahydrofurfuryl ethylene glycol (meta) acrylate, furfuryl propylene glycol (meta) acrylate, and 
tetrahydrofurfuryl propylene glycol (meta) acrylate, is mentioned. The molecular weight of the aforementioned 
(meta) acrylate and its prepolymer is usually 300 or less preferably less than 500. A non-aqueous solvent tends 
to ooze out from the solid electrolyte with which molecular weight is obtained by 500 or more acrylate (meta). 
In addition, although the aforementioned (meta) acrylate compound may be used independently, two or more 
kinds can also be mixed and used for it. Moreover, the operating rate of the aforementioned (meta) acrylate 
compound is 10 - 30 % of the weight still more preferably five to 40% of the weight preferably 50 or less % of 
the weight to nonaqueous electrolyte. 

[0009] As a polyfunctional monomer, polyfunctional unsaturated-carboxylic-acid ester is desirable. By using 
together this polyfunctional unsaturated-carboxylic-acid ester, the rate of viscoelasticity and ionic conductivity 
can obtain an ideal solid electrolyte. Although the monomer or prepolymer which has two or more acryloyl 
(meta) radicals is mentioned as polyfunctional unsaturated-carboxylic-acid ester, the unsaturated-carboxylic- 
acid ester of three organic functions which have three acryloyl (meta) radicals especially is the most desirable at 
the point of giving the ion conductivity solid polymer electrolyte excellent in solution retention, ionic 
conductivity, and reinforcement. As an example of said polyftmctional unsaturated-carboxylic-acid ester 
Ethylene glycol dimethacrylate, diethylene GURIKORUJI (meta) acrylate, Tetra-ethylene GURIKORUJI 
(meta) acrylate, TORIECHIRENGURIKORUJI (meta) acrylate, Tripropylene glycol diacrylate, ethyleneoxide 
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denaturation trimethylolpropane triacrylate, Propylene oxide denaturation trimethylolpropane triacrylate, 
butanediol (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, dipentaerythritol hexa (meta) acrylate, 
etc. are mentioned. In addition, as a polymerization nature compound used by this invention, the combination of 
a polyene and the poly thiol is mentioned in addition to the acrylate (meta) of monofiinctional [ said ] and many 
organic functions, and polyfunctional unsaturated-carboxylic-acid ester. When using a polyfunctional monomer 
together to a monofunctional nature monomer and this polyfunctional monomer is polyfunctional unsaturated- 
carboxylic-acid ester, the addition of this polyfunctional unsaturated-carboxylic-acid ester is 0.05 - 2 % of the 
weight preferably 4 or less % of the weight to nonaqueous electrolyte. When using together 3 organic-functions 
unsaturated-carboxylic-acid ester especially, the solid electrolyte which was preferably excellent in the little 
addition of 0.05 - 0.5 % of the weight in respect of ionic conductivity or reinforcement can be obtained 2 or less 
% of the weight. 

[0010] As a polymerization initiator of said polyfunctional unsaturated-carboxylic-acid ester carbonyl 
compound [benzoins (a benzoin and benzoin methyl ether — ) Benzoin ethyl ether, benzoin iso-propyl ether, 
benzoin isobutyl ether, anthraquinone (anthraquinone — ), such as alpha-methyl benzoin and alpha-phenyl 
benzoin the compound (benzyl — ) of others, such as methyl anthraquinone and KURORU anthraquinone ], such 
as diacetyl, an acetophenone, a benzophenone, and a methyl benzoyl FO mate, A sulfur compound, the 
halogenide of multi-condensed-ring system hydrocarbons (a diphenyl sulfide, dithiocarbamate, etc.) (alpha- 
KURORU methyl naphthalene etc.), Photopolymerization initiators (P-methoxybenzene diazonium, hexafluoro 
phosphate, diphenyl eye ODONIUMU, triphenylsulfonium, etc.), such as coloring matter (an acrylic flavin, full 
ORESEN, etc.), metal salts (ferric chloride, silver chloride, etc.), and onium salts, are mentioned. These can be 
used also as two or more sorts of mixture, even if independent. Desirable photopolymerization initiators are a 
carbonyl compound, a sulfur compound, and onium salts. As a thermal polymerization initiator, peroxi 
dicarbonate, such as azobisisobutyronitril, benzoyl peroxide, lauroyl peroxide, ethyl-methyl-ketone peroxide, 
screw-(4-t-butyl cyclohexyl) peroxi dicarbonate, and diisopropyl peroxi dicarbonate, etc. can be mentioned. 
Moreover, polymerization initiators, such as dimethylaniline, naphthenic-acid cobalt, a sulfinic acid, and a 
mercaptan, can also be used together. Furthermore, a sensitizer and a storage stabilizer can also be used together 
as occasion demands. Furthermore, the above-mentioned photopolymerization initiator, a thermal 
polymerization initiator, etc. can also be used together and used. Furthermore, a solid polymer electrolyte with 
the higher rate of viscoelasticity can be obtained by using together and using the above-mentioned 
photopolymerization initiator, a thermal polymerization initiator, etc. Although especially a 
photopolymerization initiator and a thermal polymerization initiator are not limited, it is desirable to use 
together screw (4-t-butyl cyclohexyl) peroxi dicarbonate as benzoin iso-propyl ether and a thermal 
polymerization initiator as a photopolymerization initiator. Moreover, since the heat generated by optical 
exposure also participates in a polymerization, effectiveness of a polymerization can also be made good. As a 
sensitizer, a urea, nitryl compounds (N and N-JI permutation-P-amino benzonitrile etc.), and phosphorus 
compounds (tri-n-butyl phosphine etc.) are desirable, and the 4th class ammoniumchloride, benzothiazole, and 
hydroquinone are desirable as a storage stabilizer. The amount of the polymerization initiator used is usually 0.5 
- 7 % of the weight preferably 0.1 to 10% of the weight to all unsaturated-carboxylic-acid ester. The amount of 
a sensitizer and the storage stabilizer used is usually 0.1-5 weight section to all the unsaturated-carboxylic-acid 
ester 100 weight sections. 

[001 1] The solid state of the electrolytic solution by this invention is attained by carrying out a polymerization 
with heat or an activity beam of light, after pouring the above-mentioned bridge formation polymerization 
nature compound constituent containing at least one sort of tetrafluoroborate chosen from the sulfonate shown 
by the front formula (I) or this and a before type (II), and (III) the becoming group as an electrolyte salt into a 
hermetic container or coating a base material (for example, a film, a metal, glass). As an activity beam of light, 
light, ultraviolet rays, an electron ray, a gamma ray, and an X-ray can usually be used. It is the activity beam of 
light which makes wavelength of 100-800nm the dominant wavelength preferably among these. The solidified 
electrolytic solution (solid electrolyte) has the shape of the shape of a film, or a sheet, or can be used as a 
product with some components of an electrochemistry component, and the gestalt compound-ized beforehand. 
Although the electrolytic solution may be whichever of a drainage system and a non-drainage system 
fundamentally, especially use of nonaqueous electrolyte is desirable. In the cell containing nonaqueous 
electrolyte like a lithium cell, if said solid electrolyte of this invention is used instead of the nonaqueous 
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electrolyte, it will demonstrate the engine performance which was excellent as an electrolyte. Although what 
dissolved the electrolyte salt in the non-aqueous solvent is mentioned as nonaqueous electrolyte which should 
be solidified, if it uses for usual nonaqueous electrolyte, there will be especially no limit as an electrolyte salt. 
As this electrolyte salt, LiPF6, LiAsF6, LiC104, NaC103, LiCF3C03, NaSCN, Mg (C104)2, or a sulfonate is 
mentioned, for example. As a sulfonate, although LiCF3S03, LiN (CF3S02)2 and LiC (CF3S02)3, LiCH3 
(CF3S02) 2, LiC104, etc. are mentioned, for example, the thing equivalent to the sulfonate shown especially by 
the before formula (I) is desirable. However, there is corrosive in said sulfonate electrolyte, when especially a 
positive-electrode charge collector is made into aluminum, it is remarkable, and in order to press down 
corrosive [ this ], it can suppress corrosive by adding other electrolytes and at least one sort of tetrafluoroborate 
chosen from the front type (II) and (III) the becoming group especially as mentioned above. As this 
tetrafluoroborate, LiBF4, NaBF4, KBF4, Mg (BF4)2, etc. are mentioned, for example, the concentration of the 
electrolyte salt in nonaqueous electrolyte — the inside of a non-aqueous solvent — usually — 1 .0-7.0 mols / 1 — 
1.0-5.0 mol / 1 come out comparatively preferably. The solid electrolyte which has solid-state reinforcement 
sufficient by less than 1 .0 mols / 1 is not obtained. Moreover, if 7.0 mol / 1 are exceeded, the dissolution of an 
electrolyte salt will become difficult. 

[0012] the amount polymer of bridge formation mold macromolecules with which nonaqueous electrolyte forms 
a matrix — receiving — usually — it is 500 - 800 % of the weight especially preferably 400 to 900% of the 
weight preferably 200% of the weight or more. At less than 200 % of the weight, ionic conductivity high 
enough is not obtained, but if it exceeds 900 % of the weight, the solid state of nonaqueous electrolyte will 
become difficult. Moreover, a solid state is preferably required at 200 - 400 % of the weight to obtain the high 
rate of viscoelasticity. As a solvent of nonaqueous electrolyte, glymes, such as a methyl jig lime besides 
propylene carbonate, gamma-butyrolactone, ethylene carbonate, dimethyl carbonate, diethyl carbonate, 
sulfolane, dioxolane, tetrahydrofuran, 2-methyl tetrahydrofuran, dimethyl sulfoxide, 1 , 2-dimethoxyethane, 1 , 
and 2-ethoxy methoxyethane, a methyl TORIGU lime, methyl tetraglyme, ethyl glyme, an ethyl jig lime, and a 
butyl jig lime, are mentioned. Although sufficient solid-state reinforcement can be obtained by making 
especially propylene carbonate contain, the amount used is 10 - 50 % of the weight still more preferably 5% or 
more preferably. By making dimethyl carbonate contain furthermore in addition to this propylene carbonate, the 
solid electrolyte which has sufficient solid-state reinforcement and ion conductivity can be obtained by 
obtaining sufficient solid-state reinforcement by propylene carbonate, and raising ion conductivity by dimethyl 
carbonate. In the solid electrolyte which makes a matrix two more or more sorts of bridge formation mold 
macromolecules, an electrolyte salt especially an aforementioned sulfonate, and aforementioned 
tetrafluoroborate may be contained in a solid electrolyte different, respectively, and said both may be mixed and 
contained. Moreover, when carrying out mixed content of the electrolyte salt, the content ratios of the 
electrolyte salt to contain may differ. Especially in a tetrafluoroborate independent case, a firmer solid 
electrolyte can be obtained. In order to obtain the ion conductivity solid polymer electrolyte of this invention, it 
is required to specify the aforementioned concentration and the unsaturated-carboxylic-acid ester concentration 
of an electrolyte salt in nonaqueous electrolyte in the suitable range, and close relation among both is. As 
concentration of all the unsaturated-carboxylic-acid ester for the solid state of electrolyte salt concentration near 
[1.0 mols / 1 ] the minimum of the electrolytic solution, about 20 - 50 % of the weight is needed, and the solid 
electrolyte with which electrolyte salt concentration has property with unsaturated-carboxylic-acid ester 
concentration sufficient with about 1 0 - 20% of the weight of an addition in 1 .5 mols / one or more high 
concentration can be produced. 

[0013] The ion conductivity giant-molecule solid electrolyte of this invention has a desirable property in 
compound-izing with a conductive polymer or conductive matter blend polymeric materials. In order to 
permeate even the interior of polymeric materials enough and to solidify this by the polymerization reaction 
after that while the monomer solution before carrying out a polymerization sinks into polymeric materials and it 
makes polymeric materials swell, it is because polymeric materials and a clear interface are not formed but both 
interfacial resistance can be made small. In the polymer matrix containing the conventional ionic dissociation 
radical, and a solid electrolyte which is represented by the solid solution of mineral salt, in the interface of a 
solid electrolyte and an active material, it is easy to produce polarization, and has big interfacial resistance. On 
the other hand, it can be said that it is a more desirable combination that polarization etc. cannot produce them 
easily in the cell using a conductive polymer since an anion and a cation are easy to move since the ion 
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conductivity solid polymer electrolyte of this invention is a solid-state-like, having the property of a solution as 
mentioned above. [ as well as the usual electrolytic solution ] Generally, after the compound-ized approach of a 
conductive polymer and the ion conductivity solid polymer electrolyte of this invention infiltrates an ion 
conductivity solid polymer electrolyte formation frame-common-equipment pons polymerization nature 
constituent into a conductive polymer, it is used as a viscoelastic body with a polymerization means which was 
mentioned above, and performs compound-ization. As the solid electrolyte of said this invention, and a 
conductive polymer compound-ized For example, the complex five membered ring system compound polymer 
which makes a monomer the pyrrole used as positive active material, a thiophene, etc., The aromatic 
hydrocarbon system compound polymer which makes benzene, an azulene, etc. a monomer, The amine 
compound polymer which makes an aniline, a diphenyl benzidine, etc. a monomer, The partial saturation 
aliphatic series system compound polymer which makes a monomer the halogenation object of unsaturated 
hydrocarbon, such as ethylene besides the poly arylene vinylene, a butadiene, and hexa trien, is mentioned. As a 
polymerization method of these monomers, the chemistry polymerization method which uses an oxidizer, and 
the electrolytic polymerization method which carries out electrical energy use can be used. Moreover, as said 
conductive matter blend polymer, the carbon system ingredient / polymer used as a negative-electrode active 
material, for example, natural graphite / polyvinylidene fluoride, natural graphite, fluid coke mixing / 
polyvinylidene fluoride, fluid coke mixing / denaturation polyvinyl pyridine, natural graphite, a fluid coke / 
denaturation polyvinyl pyridine, etc. are mentioned. The ion conductivity giant-molecule solid electrolyte of 
this invention can be used as a solid electrolyte layer in electrochemistry components, such as a cell, a 
capacitor, a sensor, an electrochromic device, and a semiconductor device. 

[0014] Although it is not exceeded while the 25-degree C ionic conductivity by the alternating current 
impedance method of the ion conductivity solid polymer electrolyte of this invention receives effect in the 
conductivity of the nonaqueous electrolyte which is the component of the electrolyte greatly, by solid state, 
there is almost no decline in the conductivity, and it usually has 10-4 - 10-2 S/cm. Two or less 106 dyn/cm, it is 
more desirable, and it is less than [ -30 degree C ] that the rate of viscoelasticity by dynamic viscoelasticity 
testing-machine [RHEOMETRIC of the solid electrolyte of this invention and INCRDS-7700] is 104 - 106 
dyn/cm2 for 102- 106 dyn/cm2 and at least one sort of solid electrolytes which are 103 - 106 dyn/cm2 more 
preferably, and are compounded, and it does not usually dissolve Tg in 100 degrees C preferably. Elongation is 
20% or more, and it has the recuperability to extension deformation, without fracturing to a maximum of about 
400%. Moreover, even if it bends 1 80 degrees, it does not fracture. When the ion conductivity giant-molecule 
solid electrolyte of this invention measures time amount change of the deformation amount using creep meter 
[Yamaden Co., Ltd. RE-2 and 30g of loads], a deformation amount does not change by time amount, but has a 
low creep property. [ 3305 and plunger cross-section ] [ of 2cm ] Even if it compresses this solid electrolyte by 
load 25 g/cm2 using creep meter, the electrolytic solution contained inside does not flow out. Furthermore, after 
showing high adhesiveness and making viscoelastic bodies rival, even if this viscoelastic body tends to 
exfoliate, it produces ingredient destruction and does not separate from a lamination side. 
[001 5] Next, the rechargeable battery using the ion conductivity solid polymer electrolyte of this invention as a 
battery electrolyte is explained in full detail. Generally a cell is fundamentally constituted by the positive 
electrode which consists of a positive-electrode active substance, the negative electrode which consists of a 
negative-electrode active material, a separator, and the electrolyte. As an electrolyte in said cell, the 
advantageous cell which is not in the former can be obtained by using said ion conductivity solid polymer 
electrolyte of this invention. When applying the ion conductivity solid polymer electrolyte of this invention to a 
cell, it is the description to give the function as a separator to this solid electrolyte itself. Moreover, by carrying 
out the laminating of the solid-electrolyte membrane with a high elastic modulus, and giving the function as a 
diaphragm, and carrying out homogeneity distribution of the particle-ized solid electrolyte with a high elastic 
modulus instead of content, such as an organic filler, reinforcement can be given and a solid electrolyte with 
higher ionic conductivity can be obtained by compound-ization of two more or more sorts of solid electrolytes. 
The ion conductivity solid polymer electrolyte of this invention is a viscoelastic body by independent [ its ], and 
it becomes a two or more 102 dyn/cm thing about an elastic modulus, keeping ionic conductivity at 10 to 4 or 
more S/cm, when forming electrochemistry components, such as a cell. When especially ionic conductivity is 
10 to 3 or more S/cm, an elastic modulus is 102 - 106 dyn/cm2, and can be effectively committed also as an 
electrochemistry component. When using the ion-conductivity solid polymer electrolyte of this invention as an 
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electrolyte in a cell, it is desirable to use the ion-conductivity solid polymer electrolyte which applied the 
bridge- formation polymerization nature solution made to dissolve said bridge-formation polymerization nature 
compound in the electrolytic solution to the component, for example, the electrode, or the hard solid electrolyte 
usually use of a cell, infiltrated, performed the bridge-formation polymerization reaction by exposure means, 
such as heating or an activity beam of light, after that, unified as said cell component, and made form. Thus, if 
the cell component and the ion conductivity solid polymer electrolyte of this invention are unifying, electrode 
reaction of a positive electrode, a negative electrode, etc. and migration of ion can be advanced smoothly, and 
cell internal resistance can be reduced sharply. Before unification of this cell component and an ion 
conductivity solid polymer electrolyte assembles a cell, it may be performed to each cell component at the time 
of an assembly. 

[0016] The positive active material used in the cell of this invention TiS2, MoS2, Co2S5, V205, Mn02, the 
transition-metals oxide of Co02 grade, A transition-metals chalcogen compound and the complex of these and 
Li (Li multiple oxide; LiMn02, LiMn 204, LiCo02 grade), The single dimension graphite ghost, fluoride 
carbon which are the thermal polymerization object of the organic substance, Graphite or the conductive 
polymer which has the electrical conductivity of 10 to 2 or more S/cm, Although macromolecules and these 
derivatives, such as the poly aniline, polypyrrole, the poly azulene, polyphenylene, polyacethylene, the poly 
acene, the poly phthalocyanine, Polly 3-methylthiophene, the poly pyridine, and a poly diphenyl benzidine, are 
specifically mentioned It is desirable for a high cycle property to be shown also to 100% of depth of discharge, 
and to use a conductive polymer comparatively strong against overdischarge compared with an inorganic 
material. Moreover, since a conductive polymer is plastics in respect of shaping and workability, it can employ 
efficiently the description it is featureless to the former. Although the conductive polymer has the above 
advantages, there is a trouble that the superfluous electrolytic solution is needed for the rechargeable battery 
which used the conductive polymer for the positive electrode in order volume energy density is low since the 
consistency of an active material is low, and only the electrolyte which is sufficient for electrode reaction 
enough is required in the electrolytic solution, and change of liquid resistance etc. is large since change of 
electrolytic-solution concentration is large, and to perform a smooth charge-and-discharge reaction with a 
charge-and-discharge reaction. This becomes disadvantageous at the point which raises energy density. On the 
other hand, although it is possible as an active material with high volume energy density to use the above- 
mentioned inorganic chalcogenide compound and an inorganic oxide for a positive electrode, these have a slow 
diffusion rate in the electrode of a cation at the electrode reaction accompanying charge and discharge, and 
rapid charge and discharge are difficult for them, and they have the trouble that reversibility is bad and a cycle 
life falls, to overdischarge. While being unable to say that the mechanical strength of an electrode is enough in 
that case, when a lithium ion is superfluously accumulated also about overdischarge, destruction of the crystal 
structure takes place and it stops moreover, achieving the function as a rechargeable battery, although pressing 
is carried out in many cases, using tetrafluoroethylene resin powder etc. as a binder since it is difficult for an 
inorganic active material to fabricate if it remains as it is. 

[0017] Since such fault is solved, it is possible to use an organic and inorganic compound active material. In 
this case, as a macromolecule active material used, each shows high electrical conductivity by electrochemistry 
doping, and it is required as an electrode material that it should have the electrical conductivity of 10 to 2 or 
more S/cm. Moreover, high ionic conductivity is required also in the diffusibility of ion. The height of electrical 
conductivity has current collection ability, and has the binding ability as a macromolecule, and these polymeric 
materials function also as an active material further. Moreover, in order to insulation-ize in **** potential, also 
when this compound positive electrode changes into an overdischarge condition, in order that a conductive 
polymer might insulation-ize a conductive polymer, it prevented accumulating the lithium ion beyond the need 
in the inorganic active material included inside, and has prevented destruction of the crystal structure of an 
inorganic active material. An electrode strong against parenchyma top overdischarge as a result can be 
constituted. The conductive polymer used for a compound positive electrode is an ingredient [ in which ** 
conductivity is shown ] which has the capacity as a ** active material, which does not dissolve in ** 
electrolytic solution, which has the binding property between ** polymeric materials, and an inorganic active 
material is fixed as binding material. At this time, an inorganic active material serves as the form where the 
whole is included by the conductive polymer, consequently it will be electrified by surrounding [ of an 
inorganic active material / all ]. Although redox activity ingredients, such as polyacethylene, polypyrrole, the 
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poly thiophene, the poly aniline, and a poly diphenyl benzidine, can be raised as such a conductive polymer, 
remarkable effectiveness is seen especially in a nitrogen-containing compound. High ion conductivity is 
required [ in / with last thing / the divisibility of ion ] of these conductive polymers also for conductivity. The 
electric capacity per weight is comparatively large also in these, and polypyrrole, the poly anilines, or these 
copolymers are desirable at the point that charge and discharge can moreover be comparatively carried out to 
stability in general-purpose nonaqueous electrolyte. It is the poly aniline still more preferably. What is excellent 
in potential surface smoothness is desirable, when the inorganic active material used for a compound positive 
electrode can illustrate the oxide of transition metals, such as V, Co, Mn, and nickel, or the multiple oxide of 
said transition metals and alkali metal and stable electrode potential, electrical-potential-difference surface 
smoothness, and an energy density are taken into consideration to the electrolytic solution, its crystalline 
banazin san ghost is desirable and, specifically, vanadium pentoxide is desirable [ an active material ] 
especially. The potential flat part of the discharge curve of crystalline vanadium pentoxide depends the reason 
on it being in the place comparatively near the electrode potential accompanying installation of the anion of the 
above-mentioned conductive polymer, and desorption. 

[0018] A carbonaceous ingredient is used as a negative-electrode ingredient used for the cell of this invention. 
Although the baking object of graphite, pitch coke, synthetic macromolecule, and naturally-ocurring polymers 
is mentioned as a carbonaceous negative-electrode active material The insulation thru/or semi-conductor carbon 
body obtained in this invention by calcinating synthetic macromolecules, such as ** phenol and polyimide, and 
naturally-ocurring polymers by 400-800-degree C reducing atmosphere, ** The conductive carbon body 
obtained by calcinating coal, a pitch, synthetic macromolecule, or naturally-ocurring polymers by 800-1300- 
degree C reducing atmosphere, ** Graphite system carbon bodies, such as a thing obtained by calcinating corks, 
a pitch, synthetic macromolecule, and naturally-ocurring polymers under reducing atmosphere at the 
temperature of 2000 degrees C or more and natural graphite, are used. Among those, if propylene carbonate is 
usually used, the negative-electrode active material of a non-graphite system will not work effectively as an 
electric element, but in the case of this electrolyte, if the solid polymer electrolyte containing propylene 
carbonate is used when a non-graphite system negative-electrode active material is used, it can have a property 
desirable also as an electric element. Moreover, sheet-ization of a carbon body uses a wet paper-making method 
from a carbon body and binding material, or is produced by the applying method from the coating which mixed 
the suitable binding material for a carbon material. An electrode can be manufactured by supporting this by 
approaches, such as spreading, adhesion, and sticking by pressure, to a charge collector if needed. 
[0019] As a positive-electrode charge collector used for this invention, the network and nonwoven fabric which 
consist of metal sheets, such as stainless steel, gold, platinum, nickel, aluminum NIIUMU, molybdenum, and 
titanium, a metallic foil, a metal network, a punching metal, an expanded metal or metal plating fiber, a metal 
vacuum evaporationo line, a metal content synthetic fiber, etc. are raised, for example. Considering chemical, 
electrochemistry stability, economical efficiency, workability, etc., electrical conductivity and especially the 
thing for which aluminum and stainless steel are used are desirable especially. The lightweight nature and 
electrochemistry stability to aluminum is desirable still more preferably. As for the front face of the positive- 
electrode current collection body whorl furthermore used for this invention, and a negative-electrode current 
collection body whorl, it is desirable to have carried out surface roughening. While the touch area of an active 
material layer becomes large by performing surface roughening, adhesion also improves and it is effective in 
lowering the impedance as a cell. Moreover, in electrode production using a coating solution, the adhesion of an 
active material and a charge collector can be greatly raised by performing a surface roughening process, polish 
according to emery paper as a surface roughening process, and blasting processing — there is chemical or 
electrochemical etching and, thereby, surface roughening of the charge collector can be carried out. In the case 
of stainless steel, especially in the case of blasting processing and aluminum, the etched aluminum which 
carried out etching processing is desirable. Since aluminum is a soft metal, by blasting processing, it will not be 
able to perform an effective surface roughening process, but aluminum itself will deform it. On the other hand, 
etching processing can carry out surface roughening of the front face effectively to micro order, without 
lowering deformation of aluminum and its reinforcement greatly, and is the most desirable approach as surface 
roughening of aluminum. 

[0020] Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
these. The section and % show weight section and weight % below, respectively. In addition, the non-aqueous 
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solvent and the electrolyte salt fully refined, are what was made into the moisture of 20 ppm or less, and used 
the thing of the cell grade which performed deoxidation and denitrification further, and all actuation was 
performed under the inert gas ambient atmosphere. Moreover, using the cylindrical cup made from SUS (bore 
of 20mm) which is 25 degrees C and covered the inner skin except a base with the insulating tape as a counter 
electrode, the measurement temperature of ionic conductivity was filled up with the solid electrolyte in this 
container, and performed it by making the cylinder object made from SUS with a diameter of 1 8mm stick to 
that solid electrolyte front face by pressure as an operation pole (eel for ionic conductivity measurement). 
[0021] 
[Example] 

Example 1 ion-conductivity solid polymer electrolyte (A) 

Non-aqueous solvent: 1 .8 mol/1 dissolved in propylene carbonate / ethylene carbonate / dimethyl carbonate 
(2/5/3: volume ratio) LiN(CF3S02)2 solution and 0.2 mol/1 In the equivalent (mixture A) of LiBF4 solution 86 
section, as a monofunctional nature monomer As the ethoxy diethyl ene-gly col acrylate 13.8 section and a 
polyfunctional monomer, as the trimethylolpropane triacrylate 0.2 section and a photopolymerization initiator, 
the addition mixing dissolution of the benzoin-iso-propyl-ether 0.056 section was carried out, and the 
photopolymerization nature solution (A-l) was prepared. Next, the addition mixing dissolution of the benzoin- 
iso-propyl-ether 0.056 section was carried out as the trimethylolpropane triacrylate 0.8 section and 
photopolymerization initiation as the ethoxy di ethylene-glycol acrylate 13.2 section and a polyfunctional 
monomer as a monofunctional nature monomer at the said equivalent (mixture A) 86 section, and the 
photopolymerization nature solution (A-2) was prepared. Next, the photopolymerization nature solution (A-l) 
was put into the eel for ionic conductivity measurement, it irradiated with the high pressure mercury vapor lamp 
with a cold mirror beam condensing unit, and the electrolytic solution was solidified. Furthermore, the 
photopolymerization nature solution (A-2) was put in on it, and it irradiated similarly and solidified. When this 
ionic conductivity was measured, it was 2.3x10-3 S/cm, and each elastic modulus is 3.3x103 dyn/cm2 and 
7.2x104 dyn/cm2, and the sufficiently firm viscoelastic body was obtained. 
[0022] Example 2 ion-conductivity solid polymer electrolyte (B) 

The photopolymerization nature solution (A-l) was prepared like the example 1, and the thermal 
polymerization nature solution (B-l) was similarly prepared except next using screw (4-t-butyl cyclohexyl) 
peroxi dicarbonate as a thermal polymerization initiator instead of a photopolymerization initiator. Furthermore, 
said thermal polymerization nature solution (B-l) 5.0 section was mixed in the n-hexane 100.0 section, in 
rotational frequency 200rpm, after distribution, 50 degrees C was heated, the polymerization was performed and 
about 1 0-micrometer particle was obtained. This was distributed in the photopolymerization nature solution (A- 
1) after filtration separation (10vol%), and Mitsuteru putting and a solid state were performed. When the ionic 
conductivity of this solid state object was measured, it was 2.4x10-3 S/cm. Moreover, the elastic modulus of 
bulk was 3.5x103 dyn/cm2. 

[0023] Example 3 ion-conductivity solid polymer electrolyte (C) 

As an electrolyte salt, it is two mols/1. Except using LiN(CF3S02)2 solution, it solidified like the example 1 and 
the ion conductivity solid polymer electrolyte (C) was produced. When the ionic conductivity of this ion 
conductivity polyelectrolyte (C) was measured, it was 2.3x10-3 S/cm, and each elastic modulus is 2.8x103 
dyn/cm2 and 5.0x104 dyn/cm2, and the sufficiently firm viscoelastic body was obtained. 

[0024] It replaces with 2 mol/lLiN(CF3S02) 2 solution in production of the ion conductivity polyelectrolyte (C) 
of example 4 example 3, and is 2 mol/1. It solidified like the example 3 except using only LiBF4 solution. 
Although it was 4.8x10-4 S/cm when the ionic conductivity of this solid state object was measured, and was 
1.3x104 dyn/cm2 and 3.8x105 dyn/cm2 and was a sufficiently firm elastic body when the elastic modulus was 
measured, it was a thing inferior to ionic conductivity. 
[0025] Example 5 ion-conductivity solid polymer electrolyte (D) 

1.8 mol/1 LiC(CF3S02)3 solution and 0.2 mol/1 Except using LiBF4 solution, it solidified like the example 1 
and the ion conductivity solid polymer electrolyte (D) was produced. When the ionic conductivity of this ion 
conductivity solid polymer electrolyte (D) was measured, it was 1.9x10-3 S/cm and elastics modulus were 
2.9x103 dyn/cm2 and 6.7x104 dyn/cm2, respectively. 

[0026] It is an example 6 electrolyte salt 1.8 mol/1 LiC(CF3S02)2 solution and 0.2 mol/1 It solidified like the 
example 5 except having considered as LiAsF6 solution. When the ionic conductivity of this solid state object 
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was measured, it was 1.7x10-3 S/cm, and although it was fully satisfied with 1.5x103 dyn/cm2 and 3.3x104 
dyn/cm2 of ionic conductivity, respectively when the elastic modulus was measured, it was a thing inferior to 
an elastic modulus. 

[0027] It sets in the photopolymerization nature solution (A-l) of example 7 example 1, and is 2.0 mols/1. as an 
electrolyte salt. LiN(CF3S02)2 solution, It sets in a photopolymerization nature solution (A-2), and they are 2.0 
mol/1 as an electrolyte salt. It considers as LiBF4 solution. The solid electrolyte as solidified a 
photopolymerization nature solution (A-l), solidified a photopolymerization nature solution (A-2) on it, further 
carried out the solid state laminating of the photopolymerization nature solution (A-l) on it and shown in 
drawing 1 was first obtained like the example 1 . When the ionic conductivity of this solid electrolyte was 
measured, it was 2.0x10-3 S/cm, and each elastic modulus is 2.8x103 dyn/cm2 and 3.8x105 dyn/cm2, and the 
sufficiently firm viscoelastic body was obtained. 

[0028] As example 8 nonaqueous solution, it solidified like the example 1 except having used propylene 
carbonate/dimethyl carbonate (5/5: volume ratio). When the ionic conductivity of this solid electrolyte was 
measured, it was 2.2x10-3 S/cm, and elastics modulus were 2.8x103 dyn/cm2 and 6.8x104 dyn/cm2, 
respectively. 

[0029] It solidified like the example 1 except having made the example 9 monofunctional nature monomer into 
ETOSHI pheasant ethylene glycol methacrylate, and having made the polyfunctional monomer into 
ethyleneoxide denaturation trimethylolpropane triacrylate. When the ionic conductivity of this solid electrolyte 
was measured, it was 1.8x10-3 S/cm, and elastics modulus were 1.2x103 dyn/cm2 and 2.5x104 dyn/cm2, 
respectively. 

[0030] As an example 10 thermal-polymerization initiator, except using screw (4-t-butyl cyclohexyl) peroxi 
dicarbonate, it was made the same presentation as an example 1 , and solidified by performing thermal 
polymerization at predetermined temperature. The ionic conductivity of this solid state object was 1.9x10-3 
S/cm, and elastics modulus were 2.9x103 dyn/cm2 and 7.0x104 dyn/cm2, respectively. 
[0031] Irradiating with the high pressure mercury vapor lamp like the example 1 except carrying out 
concomitant use mixing and using the screw (4-t-butyl cyclohexyl) peroxi dicarbonate 0.043 section as the 
benzoin-iso-propyl-ether 0.028 section and a thermal polymerization initiator, as an example 1 1 
photopolymerization initiator, when solidified, ionic conductivity was 2.2x10-3 S/cm, and elastics modulus 
were 3.6x103 dyn/cm2 and 7.5x104 dyn/cm2, respectively. 

[0032] As an example 12 monofunctional nature monomer, screw (4-t-butyl cyclohexyl) peroxy carbonate was 
mixed, distributed mixing of the solution 1 .0 section was carried out as the trimethylolpropane triacrylate 0.8 
section and a thermal polymerization initiator at the n-hexane 100 section as the ethoxy diethylene-glycol thoria 
KURIRETO 13.2 section and a 3 functionality monomer, predetermined temperature thermal polymerization 
was carried out by rotational frequency 150rpm, and about 5-micrometer particle was obtained. It distributed in 
photopolymerization initiation liquid (A-l) after filtration separation by having made this into the filler 
(10vol%), and Mitsuteru putting and a solid state were performed. When this ionic conductivity was measured, 
it was 2.1x10-3 S/cm. Moreover, the elastic modulus of bulk was 3.7x103 dyn/cm2. 

[0033] Example of comparison 1 non-aqueous solvent : 2.0 mols/1. dissolved in propylene carbonate / ethylene 
carbonate / dimethyl carbonate (2/5/3: volume ratio) The addition mixing dissolution of the benzoin-iso-propyl- 
ether 0.056 section was carried out as the trimethylolpropane triacrylate 0.3 section and a photopolymerization 
initiator as the ethoxy diethylene-glycol acrylate 13.7 section and a polyfunctional monomer by having made 
the LiAsF6 solution 86 section into the monofunctional nature monomer, and the photopolymerization nature 
solution was adjusted. This was put into the eel for ionic conductivity measurement, it irradiated with the high 
pressure mercury vapor lamp with cold mirror condensing mold equipment, and the electrolytic solution was 
solidified. When this ionic conductivity was measured, it was 1.1x10-3 S/cm, and the elastic modulus was 
6.7x102 dyn/cm2, and although ionic conductivity was satisfied, it was that in which an elastic modulus is 
inferior. 

[0034] the poly aniline 12 section compounded by the chemistry polymerization, using ammonium persulfate as 
the production sulfuric acid and oxidizer of a production 1 . positive electrode of an example 13 
electrochemistry component — the N-methyl pyrrolidone 60 section — dissolving ~ this solution — crystalline 5 
oxidization BAJIUMU (mean particle diameter of 2.5 micrometers) — in addition, mixed distribution was 
carried out using the roll mill method under the inert atmosphere, and the coating for positive electrodes was 
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adjusted. This was applied on 20-micrometer aluminum electrolysis foil using the wire bar in atmospheric air, 
100 degrees C was dried for 15 minutes, and the positive electrode of 30 micrometers of thickness was 
produced. 

[0035] 2. The production Pori fluoride PINIRIDEN (Kureha chemistry KF-1000) 15 section of a negative 
electrode was dissolved in the N-methyl pyrrolidone 35 section, further, mixed distribution of the 50******** 
constituent was carried out for the natural graphite under the inert atmosphere by the roll mill method, and the 
coating for negative electrodes was adjusted to the solution. This was applied on 20-micrometer copper foil 
with the wire bar in atmospheric air, 80 degrees C was dried for 20 minutes, and the electrode of 60 
micrometers of thickness was produced. The photopolymerization solution (A-l) was made to permeate the 
above-mentioned positive electrode and a negative electrode, the high pressure mercury vapor lamp was 
irradiated, and the electrolytic solution was solidified. Furthermore, the photopolymerization nature solution (A- 
2) was applied on it, and it solidified similarly ( drawing 1 ). The laminating of these was carried out, three 
sides were closed, putting a pressure on homogeneity at the generation-of-electrical-energy component section, 
under reduced pressure of the one remaining sides, it closed and the cell was produced. Using the Hokuto 
Denko HJ-201B charge-and-discharge measuring device, a charge and discharge test is a 0.7mA current, and it 
charged until cell voltage was set to 0V, and after the pause of 1 hour, cell voltage discharged to 0.8V with the 

0. 7.A current, and it repeated this charge and discharge. The first stage was [ the 100 cycle back of the 
discharge capacity of the first stage at this time and a 100 cycle eye ] 12.2mAh(s) in 12.5mAh(s). Moreover, the 
electrochemistry component with sufficient solid-state reinforcement which is not short-circuited was 
producible. 

[0036] Except using dispersion liquid (A) and (photopolymerization nature) instead of the solution made from 
example 14 photopolymerization, it carried out like the example 13 and solidified ( drawing 2 R> 2). According 
to the charge and discharge test in the electrochemistry component produced like the example 13 using this 
solid electrolyte, the first stage was [ the 100 cycle back of discharge capacity ] 12.3mAh(s) in 12.7mAh(s). 
Moreover, the electrochemistry component with sufficient solid-state reinforcement which can prevent a short 
circuit was producible. 

[0037] The cell was similarly produced using the carbon body (non-graphite) which calcinated the natural- 
graphite 25 section and corks under 2500-degree-C reducing atmosphere as a carbon material for negative 
electrodes of example 15 example 13. The first stage was [ the 12.7mAh(s) and 100 cycle back of discharge 
capacity ] 12.5mAh(s). By using these carbon bodies, it becomes a negative electrode without disassembly of 
the electrolytic solution, and the generation of gas is pressed down as a cell. 
[0038] Hereafter, the embodiment of this invention is shown. 

1. Ion conductivity solid polymer electrolyte characterized by this matrix being composite of bridge formation 
mold macromolecule of at least two sorts of different elastics modulus in solid polymer electrolyte which 
contains electrolyte salt and makes bridge formation mold macromolecule matrix. 

2. Said ion conductivity solid polymer electrolyte of 1 with which at least one sort of bridge formation mold 
macromolecules carry out bridge formation polymerization of bridge formation polymerization nature 
constituent containing monofunctional nature monomer and polyfunctional monomer, and are formed. 

3. Said 1 thru/or 2 ion conductivity solid polymer electrolytes monofunctional nature monomer and/or whose 
polyfunctional monomer are monomers or prepolymers of acrylate (meta). 

4. Said 1 thru/or 3 ion conductivity solid polymer electrolytes which is that in which polyfunctional monomer 
contains hetero atoms, such as oxygen atoms other than carbon, nitrogen atom, and sulfur atom. 

5. Said 1 thru/or 4 ion conductivity solid polymer electrolytes whose polyfunctional monomer is 3 functionality 
monomer. 

6. Said 5 ion conductivity solid polymer electrolytes whose 3 functionality monomer is 3 organic- functions 
unsaturated-carboxylic-acid ester. 

7. Said 6 ion conductivity solid polymer electrolytes with which bridge formation mold giant molecule of at 
least two sorts of different moduli of elasticity changes addition of 3 organic-functions unsaturated-carboxylic- 
acid ester to monofunctional nature monomer, and is formed. 

[0039] 8. Said 1 thru/or 7 ion conductivity solid polymer electrolytes with which at least one sort of bridge 
formation mold macromolecules carry out bridge formation polymerization of bridge formation polymerization 
nature constituent which used together photopolymerization initiator and thermal polymerization initiator, and 
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are formed. 

9. Said 8 ion conductivity solid polymer electrolytes whose photopolymerization initiator is benzoin iso-propyl 
ether and whose thermal polymerization initiator is screw (4-t-butyl cyclohexyl) peroxi dicarbonate. 

10. Said 1 thru/or 9 ion conductivity solid polymer electrolytes whose composite of a bridge formation mold 
macromolecule is the laminated material of the bridge formation mold macromolecule of at least two sorts of 
different elastics modulus. 

1 1 . Said 1 thru/or 9 ion conductivity solid polymer electrolytes whose composite of a bridge formation mold 
macromolecule is a distributed object which made homogeneity distribute the particle of at least one or more 
sorts of bridge formation mold macromolecules into the layer which consists of at least one or more sorts of 
bridge formation mold macromolecules with which elastics modulus differ. 

12. Said 1 1 ion conductivity solid polymer electrolytes whose elastic modulus of the bridge formation mold 
macromolecule which constitutes a particle is larger than the elastic modulus of the bridge formation mold 
macromolecule which constitutes the layer which distributed this particle. 

13. Said 1 1 thru/or 12 ion conductivity solid polymer electrolytes which is that in which a particle has physical 
properties sufficient as a filler. 

14. Said 1 thru/or 13 ion conductivity solid polymer electrolytes with which an ion conductivity solid polymer 
electrolyte is compound-ized with a conductive polymer. 

15. Said 1 thru/or 14 ion conductivity solid polymer electrolytes with which an ion conductivity solid polymer 
electrolyte carries out compound unification with the configuration member of a cell, and is formed. 

16. Said 14 ion conductivity solid polymer electrolytes whose configuration member is an electrode. 

17. Said 15 ion conductivity solid polymer electrolytes whose configuration member is a separator. 
[0040] 18. Said 1 thru/or 17 ion conductivity solid polymer electrolytes whose electrolyte salt is a sulfonate 
expressed with a bottom type (I). 

[Formula 3] 
LiX(CF3S02)n (I) 

X is N, C, B, or CR radical (R is an ARUKIRI radical) among [type, and n is the integer of 1-3. ] 

19. Said 18 ion conductivity solid polymer electrolytes which are what contains at least one sort of 
tetrafluoroborate further chosen from the bottom type (II) and (III) the becoming group as an electrolyte salt. 
[Formula 4] 

M(BF4) (II) 

(R1R2R3R4)NBF4 (III) 

That R1R2R3R4 are the same or the alkyl group which may be different from each other, and M express alkali 
metal and alkaline earth metal among [type. ] 

20. Said 1 thru/or 1 9 ion conductivity solid polymer electrolytes whose class of electrolyte salt contained in 
each bridge formation mold macromolecule is a thing different, respectively. 

2 1 . Said 1 thru/or 20 ion conductivity solid polymer electrolytes whose ion conductivity giant-molecule solid 
electrolyte is a thing containing propylene carbonate. 

[0041] 22. Said 21 ion conductivity solid polymer electrolytes whose ion conductivity giant-molecule solid 
electrolyte is what contains dimethyl carbonate further. 

23. The electrochemistry component which has said ion conductivity macromolecule part solid electrolyte of 1 
thru/or 22 as a component. 

24. The electrochemistry component of said 23 in which an ion conductivity solid polymer electrolyte is formed 
by uniting with the configuration member of an electrochemistry component. 

25. said a certain electrochemistry component of 24 by which the configuration member of an electrochemistry 
component was constituted from a conductive polymer or conductive matter blend polymeric materials. 

26. Said electrochemistry component of 23-25 whose electrochemistry component is a rechargeable battery. 

27. Said 26 electrochemistry components whose negative-electrode active material is a non-graphite. 
[0042] 

[Effect] 

1 . By compounding a bridge formation mold macromolecule with an elastic modulus different claim 1 , the 
firmer ion conductivity solid polymer electrolyte (viscoelastic body) was obtained. 

2. The ion conductivity solid polymer electrolyte (viscoelastic body) which does not have degradation in claim 
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2 ionic conductivity and an elastic modulus was obtained. 

3. The ion conductivity solid polymer electrolyte (viscoelastic body) which hetero atoms other than claim 3 
carbon made promote ionization of an electrolyte salt, raised the ionic conductivity of a solid electrolyte, and 
raised reinforcement was obtained. 

4. The ion conductivity solid polymer electrolyte (viscoelastic body) with an elastic modulus higher than claim 
4 was obtained. 

5. By carrying out the laminating of the bridge formation mold macromolecule with claim 5, especially a 
different elastic modulus, the firm ion conductivity solid polymer electrolyte (viscoelastic body) which does not 
need a diaphragm was obtained, and the internal resistance of a cell was able to be pressed down. 

6. By compounding claim 6 and a 7 particle-like electrolyte, the firm ion conductivity solid polymer electrolyte 
(viscoelastic body) which does not need a filler was obtained, and the internal resistance of a cell was able to be 
pressed down. 

7. By making the sulfonate expressed with the type before claim 8 (I) contain, the ion conductivity solid 
polymer electrolyte (viscoelastic body) whose ionic conductivity improved was obtained, without deteriorating 
an elastic modulus. 

8. By making a before type (II) and (III) the tetrafluoroborate expressed contain further as a claim 9 electrolyte 
salt, the ion conductivity solid polymer electrolyte (viscoelastic body) which does not have degradation of an 
elastic modulus further compared with the aforementioned thing was obtained. 

9. The ion conductivity solid polymer electrolyte (viscoelastic body) which has a higher elastic modulus by 
containing a separate electrolyte salt in a bridge formation mold macromolecule layer with an elastic modulus 
different claim 10 was obtained. 

10. The ion conductivity solid polymer electrolyte (viscoelastic body) whose elastic modulus improved was 
obtained, without ionic conductivity deteriorating by making claim 1 1 propylene carbonate contain. 

1 1. Content of claim 12 propylene carbonate and dimethyl carbonate obtained the ion conductivity solid 
polymer electrolyte (viscoelastic body) with good ionic conductivity and elastic modulus. 

12. All the solid-state electrochemistry components that there are not claims 13 and 14 and 15 liquid leak, and 
also prevented the short circuit were producible. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure revision] 

[Filing Date] April 26, Heisei 13 (2001 . 4.26) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[001 1] The solid state of the electrolytic solution by this invention is attained by carrying out a polymerization 
with heat or an activity beam of light, after pouring the above-mentioned bridge formation polymerization 
nature compound constituent containing at least one sort of tetrafluoroborate chosen from the sulfonate shown 
by the front formula (I) or this and a before type (II), and (III) the becoming group as an electrolyte salt into a 
hermetic container or coating a base material (for example, a film, a metal, glass). As an activity beam of light, 
light, ultraviolet rays, an electron ray, a gamma ray, and an X-ray can usually be used. It is the activity beam of 
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light which makes wavelength of 1 00-800nm the dominant wavelength preferably among these. The solidified 
electrolytic solution (solid electrolyte) has the shape of the shape of a film, or a sheet, or can be used as a 
product with some components of an electrochemistry component, and the gestalt compound-ized beforehand. 
Although the electrolytic solution may be whichever of a drainage system and a non-drainage system 
fundamentally, especially use of nonaqueous electrolyte is desirable. In the cell containing nonaqueous 
electrolyte like a lithium cell, if said solid electrolyte of this invention is used instead of the nonaqueous 
electrolyte, it will demonstrate the engine performance which was excellent as an electrolyte. Although what 
dissolved the electrolyte salt in the non-aqueous solvent is mentioned as nonaqueous electrolyte which should 
be solidified, if it uses for usual nonaqueous electrolyte, there will be especially no limit as an electrolyte salt. 
As this electrolyte salt, LiPF6, LiAsF6, LiC104, NaC103, LiCF3C03, NaSCN, Mg (C104)2, or a sulfonate is 
mentioned, for example. As a sulfonate, although LiCF3S03, LiN (CF3S02)2 and LiC (CF3S02)3, LiCH3 
(CF3S02) 2, etc. are mentioned, for example, the thing equivalent to the sulfonate shown especially by the 
before formula (I) is desirable. However, there is corrosive in said sulfonate electrolyte, when especially a 
positive-electrode charge collector is made into aluminum, it is remarkable, and in order to press down 
corrosive [ this ], it can suppress corrosive by adding other electrolytes and at least one sort of tetrafluoroborate 
chosen from the front type (II) and (III) the becoming group especially as mentioned above. As this 
tetrafluoroborate, LiBF4, NaBF4, KBF4, Mg (BF4)2, etc. are mentioned, for example. 1.0-7.0 mols /of 
concentration of the electrolyte salt in nonaqueous electrolyte are [ 1. ] usually 1.0-5.0 mols/1. in rate preferably 
among a non-aqueous solvent. The solid electrolyte which has solid-state reinforcement sufficient byl. in less 
than 1 .0 mols /is not obtained. Moreover, if 1. is exceeded in 7.0 mols /, the dissolution of an electrolyte salt will 
become difficult. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0012 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0012] the amount polymer of bridge formation mold macromolecules with which nonaqueous electrolyte forms 
a matrix — receiving — usually — it is 500 - 800 % of the weight especially preferably 400 to 900% of the 
weight preferably 200% of the weight or more. At less than 200 % of the weight, ionic conductivity high 
enough is not obtained, but if it exceeds 900 % of the weight, the solid state of nonaqueous electrolyte will 
become difficult. Moreover, a solid state is preferably required at 200 - 400 % of the weight to obtain the high 
rate of viscoelasticity. As a solvent of nonaqueous electrolyte, a methyl jig lime besides propylene carbonate, 
gamma-butyrolactone, ethylene carbonate, dimethyl carbonate, diethyl carbonate, sulfolane, dioxolane, 
tetrahydrofuran, 2-methyl tetrahydrofuran, dimethyl sulfoxide, 1 , 2-dimethoxyethane, 1 , and 2-ethoxy 
methoxyethane, a methyl TORIGU lime, methyl tetraglyme, ethyl glyme, an ethyl jig lime, a butyl jig lime, etc. 
are mentioned. Although sufficient solid-state reinforcement can be obtained by making especially propylene 
carbonate contain, the amount used is 10 - 50 % of the weight still more preferably 5% or more preferably. By 
making dimethyl carbonate contain furthermore in addition to this propylene carbonate, the solid electrolyte 
which has sufficient solid-state reinforcement and ion conductivity can be obtained by obtaining sufficient 
solid-state reinforcement by propylene carbonate, and raising ion conductivity by dimethyl carbonate. In the 
solid electrolyte which makes a matrix two more or more sorts of bridge formation mold macromolecules, an 
electrolyte salt especially an aforementioned sulfonate, and aforementioned tetrafluoroborate may be contained 
in a solid electrolyte different, respectively, and said both may be mixed and contained. Moreover, when 
carrying out mixed content of the electrolyte salt, the content ratios of the electrolyte salt to contain may differ. 
Especially in a tetrafluoroborate independent case, a firmer solid electrolyte can be obtained. In order to obtain 
the ion conductivity solid polymer electrolyte of this invention, it is required to specify the aforementioned 
concentration and the unsaturated-carboxylic-acid ester concentration of an electrolyte salt in nonaqueous 
electrolyte in the suitable range, and close relation among both is. As concentration of all the unsaturated- 
carboxylic-acid ester for the solid state of electrolyte salt concentration near 1.0 mol/1. of the minimum of the 
electrolytic solution, about 20 - 50 % of the weight is needed, and the solid electrolyte with which electrolyte 
salt concentration has property with unsaturated-carboxylic-acid ester concentration sufficient with about 1 0 - 
20% of the weight of an addition in high concentration 1 .5 mols [/I. ] or more can be produced. 
[Procedure amendment 3] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0031 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0031] Example 11 

When it irradiated with the high pressure mercury vapor lamp like the example 1 except carrying out 

concomitant use mixing and using the screw (4-t-butyl cyclohexyl) peroxi dicarbonate 0.043 section as the 

benzoin-iso-propyl-ether 0.028 section and a thermal polymerization initiator as a photopolymerization initiator 

and solidified by performing thermal polymerization at predetermined temperature further, ionic conductivity 

was 2.2x10-3 S/cm, and elastics modulus were 3.6x103 dyn/cm2 and 7.5x104 dyn/cm2, respectively. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0040 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0040] 18. Said 1 thru/or 17 ion conductivity solid polymer electrolytes whose electrolyte salt is a sulfonate 
expressed with a bottom type (I). 
[Formula 3] 
LiX(CF3S02)n (I) 

X is N, C, B, or CR radical (R is an alkyl group) among [type, and n is the integer of 1-3. ] 

19. Said 18 ion conductivity solid polymer electrolytes which are what contains at least one sort of 
tetrafluoroborate further chosen from the bottom type (II) and (III) the becoming group as an electrolyte salt. 
[Formula 4] 

M(BF4) (II) 

(R 1 R2R3 R4)NBF4 (III) 

That R1R2R3R4 are the same or the alkyl group which may be different from each other, and M express alkali 
metal and alkaline earth metal among [type. ] 

20. Said 1 thru/or 19 ion conductivity solid polymer electrolytes whose class of electrolyte salt contained in 
each bridge formation mold macromolecule is a thing different, respectively. 

21 . Said 1 thru/or 20 ion conductivity solid polymer electrolytes whose ion conductivity giant-molecule solid 
electrolyte is a thing containing propylene carbonate. 



[Translation done.] 
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(54) IONICALLY CONDUCTIVE SOLID POLYELECTROLYTE AND ELECTROCHEMICAL ELEMENT USING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ionically conductive solid polyelectrolyte having a high ionic 
conductivity by incorporating specific electrolytic salts into a matrix comprising a composite of cross-linkable 
polymers having different elastic moduli. 

SOLUTION: Equal amts. of electrolytic salts represented by formulas LiX (CF3S02)n (wherein X is N, C, B, or 
CR; R is an alkyl; and (n) is 1-3) and M(BF4) (wherein M is an alkali metal etc.) are dissolved in a propylene 
carbonate-dimethyl carbonate mixture, etc. Thus obtd. soln. is mixed with a monofunctional monomer (e.g. 
ethoxydiethylene glycol acrylate), a polyfunctional monomer (e.g. trimethylolpropane triacrylate), and a 
photopolymn. initiator to give photopolymerizable soln. A. Photopolymerizable soln. B is prepd. in the same 
way by changing the monomer ratio only. Soln. A is poured in a certain container to form a thin film and 
hardened by irradiating with ultraviolet rays. Soln. B is cast onto the above-formed film and hardened by 
irradiating with ultraviolet rays to give an ionically conductive solid polyelectrolyte having a viscoelastic 
modulus of 104-106dyn/cm2 and an ionic conductivity of 1 0-4-1 0-2S/cm. 
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C08L 101/00 LTB 
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3/30 
3/32 

C0 8L 33/06 LHV 

*at# m&mvms fd 12 m) m&n\zm< 
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'>ft < t i2momti;z&&mo>&mMis»=F<D&-£to 
n & -s c <t $ ft® t t -s -f * ^esitejga-^Httmfi? 

go 

it* y T-i &mn&*s 

*Jg 1 XI*2ffi«<&^*>£3!1±iS#*@«:fi#ft. 

4 ] 4>ft < 1 1 1 arogngsm*?- A<3ts^ 

1. 2, 3£fc|*4gett<Z>-f*>et§14i^F@tt«S? 

So 

[it*«6] mmmm^om-^mK d>ft<<»:t,i 
t * i aci-hosRagsa^j: y ft$-? h y ^jf*^ 

nt*a7] ma?**, ssssistea^tfeisjsi&s&ag 
<sa^ur^s*ifctfl)-e&y. s?riH«ffi-?$is-» 

a^ l r * tifc * o-c s, a g* e is®© -r *■ >e 

;U*l/»*Tf*«»*«1. 2, 3, 4, 5, 6£fc|* 

[<bl ] 

L i X (C F 3 S0 2 ) n ( 1 ) 

CxC*. XI*N, C, B^fcliCRS (RttTVU^U 

S) t?&y. n It 1 - 3 0>fi&. 3 
[»*JS9] IKlttLtS&l;, T*C (II) fcj: 

l/dli) *yft«»*&Sff;h.fcd>ft< til a©-? 

[<b2] 

M (BF 4 ) (I,) 
(RlR2R3 R 4) NBF4 (III) 



3, 4, 5, 6, 7, 8*fcli9ffi8GM;*->£3P14ie 
2, 3, 4, 5, 6, 7, 8, QSfel* 1 OCattt'f* 

3] man, 2, 3, 4, 5, 6, 7, 

8, 9, io, 1 1 *fci*i 2is©ro-f^->g«tts«. 
[0001] 

taffies] *«bjij, mm&mttnmnts&zfmmto 
•&„ 

[0002] 

[ftSE&ffi] S»B£at?asUb5*j|m=fc^-ctt. -t 
©BfiSBcoHttft: (Hfl^b) *<®<a**irt^« 0 «£3fc 

ztztb. mmm<Dm*\.. mmo>&aiz&&nj&f*io>%.M 
y-c-ft<. (as) rt-eii. s«« 

(D*fc J: y l= J: y BiISA<as«-fc)l=f£*8ttffilz ft y s CCD 

B«asai=*jt^rt. ssf^ii«$+»ic3ij£-r^t© 
iot#c,;h.-cufti\, c*i&<o^jja*»$fe-r-6fc»<o*a 

58{*A<^lf €>*i£ftt, C<D*OI*^±@tt-ej5y, »px 
1±l=«*l*t(D«). -tCO^^^e^ai*, ^jgT?1 0-5 
S / c m tififltCOI^g^lZit^r 3 ffilS if ® L^ 0 C 

t^€>*<, C©«fe5ft5^Qi/^— ©jSf^OJl^^S 
j6rt^fl)aSA^-l=ft4<fc 5 l=a > h D-;i,-r-5 c t 

m&o>'(*>Gm&zfo±2i£z>tztbiz^ m»^izmm 
nm>&£m®zi±xmmtizfto>*,<mz?&i;ai mmm 
5 4-io454 i <hms) x>. mmn£taz.tz}&K* 

(^gflBB6 3-9450 1 #^) A<^g^^^lrt^ 
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•5. u^u ta%<Di5&v»t>*iz>mtonmmt*<o& 

coco. -<^->e«a<D^i?*f=^35s-cft4<tt^5Pp^ffl 

nsut^m+mmtonmnt Lxa>mmiz+^tj:m^ 
&£&i-&m&ni8m.k Lxmi&^A^m^Hx^x 

x. nfs.<t¥m*<Dmm&<Dfo±iz&ZL*>. nizmm^ 

£0>< V&Lft&lzi&HtzbOtf&Zti&tztbXibZ. 

**iT#TC^*t. *JMb¥J|l?& LT@«:5i£l*+tt 
-t?fc5A<. -f:*->£3ifil*, **-3fe»-C«:t%*\ 

tzmm-t&tnmw<D®t& j t>m : F<Dm&i!><is=. y-v>-r 
l\ z\ii*m»;-r&¥&t Lxmttmmn#\z&nn#; 

t a it * c i i= j: y ma<b^m ; F-romfiiraa)®i»spsi» 

lt-r*7J;£j&<tl^£;tvr^-5 0ft§f|BB6O-1 98 7 8 
7. *#gf|BB6 0-1 6 5 0 5 8) C*i£><D7j9£T?I* 
19-fcafi?flJf (**#(:: < < . m&f*i®0>nmA<iS3-lztj: 

o<iffittJ*^F+«-c&y. rtfii5Sfiiii«ni=o*^-5 0 $ 
tt££l*£> (USP499041 3) Htti^fl-^mSm 

[0 0 0 3] 

*i;^-ttl=«4x* title. WSHbSMft^fflSfcWfl? 

m<t Lx<D&miz+Ht£mto&&zm-fz>mn : f-zv k 
y ? x £ -r s-r ^->es»tt^»^H{*B«g*j * t;&@ 

[0 0 0 4] 

< 1 * 2ffl<7>Sfc*3¥tt$<&§gaSig#^(0}g^T-fc 

•set t -r attpstttttt-r ^-^eausa^^Htt 
asis (jut. 4*>mmtemn*m&nmst*,^ 



[0 0 0 5] KIT. *ftU0<r;f-:/&«ttft#?n{ttl 

1 ) fc «fc '>£ <it1 aJ5i-hroaEmSi^»^©fSaT 
IS^f J: y £-57 h y ^x4>-v*S-l=»gCS-&fc»K 

#COS^S@{*mfliaO>KI?l*. 0 . 1~50/i mA<# 
£L<. *e>l=»*U<l*0. 5~10(imtW, * 

0. 1 -5 0//mA<»^L<. *&t»$L< 

1*0. 5~i oj/m-e&5 0 Btneta&^-i*. m&n&& 

*>lZ-mX%3-IZ»®i£HXt$y» 1mm24i|cliKa 

ti^tDfiglClS CT200 om&Lfti<Dftmx#mztix 
t>-5. 0U*.lf\ KI»8t^0>t&&A<2~3 j/m©ig£-|:: 

i*. 5 o~2 o omnLtfmmx&v* tnmmtLxit 

O. 1~5 0liH, #£L<I*1 ~2 0gfi%T?& 
I** 7-f7- 1 LTfl)ftfflt^it-#-*tSatft^-$^- 
5W4^J=ySuctA<»*LL\ *«B^ro-f^->e^14 

^^HftSSSOttSitt^l*. 1 0 3~1 06dyn/ 

[0006] strffi^^>e«ttw»^H{*:asMi*. m 
i=<fcor^*-t*4ci*<-C'#€». Mffis?ai4a^t±<b 

■5. **B^■cfflt^^s^^±^b^«!)a)as^*. ^i=$«t*i* 
$ *ie l r aiaa^«: $ ^ t <d A<a^ * *i -s 

mstom&nt i.x+»tt&mt$&if#&&*m-t «s 
s^?? hy->^A<f#f,*t^„ BtriBS^tete^jt l 

"CI*. *©»?-rtlzK^Jl^ g^IS^ -f^H^S? 

£l<. c©js^ici*. ^a^r-Sig-r-ss^icjt-ir 



(4) 
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metiHMHt t n&n&fr * * z m^mmmco 

[0 0 0 7] WT, «trlES^tt^%*Mfc«tt:Mfcitt 

^ift)*L^ e fcfc\ *BjiHB#f-fcit* (y*) r^y 

mt^* y u-h<t lti*. t;Mt^ oso z 

*)7$yu— K y 
U— hH] . mm**. 7^'Jb~K tKn + y 

■JI/-K tKP+^neWJU-h?], fcK 
p^i>7Ky^->7;u+u> (t+v7;i/+u>KDg 

3t»l**?2:L<li1 ~4) T J ? V ) Is — K CtK 

P^r^Ut+vX^UV (^^l) 7^'JU-h, fcK 

n^>*'jt*v?oe^ (y*) 7>'ji/-h»] 

£L<f*1 ~4) (^)7^'JL/-K> h*->x^ 
WJU-K x h^e/x^7^ U l^- h, 7i/ 
*ifiW7*'JI/-hW *«»lf&*L*. 3*ttJU± 

o^fts y u-hcD^t lti*. hyy* 

p-;^p/<>hy 7^'Jb-K ^»i'J 

X'Jh-M^ 7>'JU-K y^l'J 

X«Jh-^*» 7^7 y U-h^jWffgSLlV, 

*a>«o> y U— hojutflg* lt(*. «*. 

x^;ux^u>^VH3— 7*'JU-K 

7*'Jl/-K ^ h*i/X^7^'jU-h, ;* h**> 
yxf L/>v' , j3-;M^^ , JL/~h, >h*yhUx 
^UV^ya-^T^ y u-K >h+vh'jxfl/> 
yja-W y u-K ^*yf h7ifl/>? 
'Jp-W J^'jb- KW7;i/*;nf u>«f;na— 
7>"JU-K xf;^nei/>y / ijp-;i/ 
J^Jpeu^'ja-m'J l/- 

7^;^pei/>v' , ;p-;i/ 7»vu-Mf 
[ooo8] fit IB 7^g u-Hi1tiSi5ig£^ 



*) 7£y U— K t- h^fc Ka7;U7Uib T 

7£ y U— h<fc LTfi. 7^7'J^xf 

7^'Jb-K f h7tKP7^7>j;i,x 
fl/^'JP-^ 7^'jU-K 7^7U;^ 

peu>^yz}— ;u 7^'Jb- K ^h^fcK 

h^cz^i^yjug&aiMi^ h7t Kp7;U7'J;H 

$tt^7;^l/yy''J 3-^7^ 'J U— btf&lfbtl 
-So IftSE 7^'JU-hfemO)7'U7K , JV- 
(Dft+mi*. S«5 0 0*ig. »^L<(i3 0 0J^TT? 
&£o 5 0 0&L±0) 7^'Jb- hT? 

Sb\ fiFSB 7^'JU- hlbftfett* ittrfifflL 

So *fc. itrfB y Hbdftti>ttfflfl£' 

f*. LT 5 0M%J^T. #*L<f*5 

-4 011%, L<l*1 0-3 0§§%t£ 

So 

[0 0 0 9] ^tt6^fiS«3 

>Kxx-x;i,sefffl-rSci:lzJ:y. tt»tt*. 

^m*mm*ji>nz>M3:>\Tji>tLxit* 7^7 
y p -f ;u s s 2 <i ia ± ^ t* s y ^ — s 1 m * 3f u tK y 

^^TP^KXX^KDmftWifc LTJ*. Xf L/>y*"Ja 

^) 7^'Jl/-K f h7X^i/>y*ij 3 -;uy 
^) 7^'Jb-K h'Jxf 

7^'ji/-K Ky ^peu>^yzj— ;u^t^ y u— 
x^u^/j-^-tf-r K^tthy>^p-;u^p/N°>h 

'J7*'JU-K ^Ptfb>^-+-9->r Kttth'J^fP 
-^□A , yMJ7^UU-K 
^) 7^'JU-K h'J/fP-^P/Oh'J 
7^'Jl/-h, y^X'jX'J I — jU's*-* 

(^^) 7^'ju-k ^tte^tafa^^>sxx^ 

;uJ^^fc. 7Kyx> < k7Ky^^--;i,<tc7)$§^*7it^if 
s«^. K^l'tltt^ey 7— A<£^fg:FfiS*aa;M*>& 
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L<l*0. 0 5~2ll%tft4. f#lC3f&:Ffi&8ja 

#£L-<l*o. 0 5~o. safi%«!:i^d>gtf>jSJ!ing 
[0 0 10] Ifflffi^Wffi^fi&ft^M^Kix-T^UiOB 

— > — (*SF) ] . fi5jHb^«s (i?Pizjw*7^ h\ 
Mb&l (ar-^D^y^U-^-^* y>t$) . feSi® (7 

tg<bigs?) . ^--^A«ia (p-> h+->-<>-tf> 

vT'Z-^i.. A*t7WD7tX7i-h. 5J7i 

i^a^BlS&aili. A;U7f?-;Mb-&fe. esss^b^ai; 
h\ ex- (4-t-?f-;k>5n^+i/;i/) A— 

*— h -> i? * — h £3* If -5 C ,1: A< 

1?#-5. *f=. 5?>*^7=.y>. ^-^^VKa/^U 
K XJUT7-f >;U*^^>H©fi^gBJ&fiflt,#ffl 
T?#£„ $61=. JiSSI. K"iaSS*It!&Slc«fcy#ffl 

±iH3ta^i8i&a9. sssa^gij&sii^^w 
8fta^wteffl^*#fflu-cffiffl-r-5cti=«fcy. j;yjs 

;ux-^;k sfta^pssag.!: L-cex (4-t-^;u 
/<— ^+->v?*— 7t?*— hsefffl-r-s 
ct*<»su». *fc. 3tfH*icj:ysi^Lfcjss4,a^ 
«= i8#-r -s tztbmsomm $ i=f * d t t, v # -a . 
iiSSdiurii. isst. — k 1 j ;nb^fe (n, N-yg 
«-p-7s>K>';-K«jAf) . BHb^Bj (mj- 



I*. ^IS»*;U7|?>HxXt;Hc»L. X*» 0. 1 
~ 1 OltH, #£L<l*0. 5~7il%fft5. lg 

xf jh ooit9i:j}u ant. o. i-saasp-e 

[0 0 1 1] *ft!8l=J:*««f*a)Hfl:fl:l*. SSPSIS 
£ Lt> ftjxC ( l ) T-jH2ttZ7U\,*^®m* Sf-lic 
*ii«!T5C (ID fcit/: (in) «fcy/«c-5PA^e>Slftvfc 

(013.(27 .fjUk. ftB. *5X) 

1=3— >yufc*» saxiists&irea^-r-s;:* 

l:J:ySRE**i*. ;S143feJ8<t: LTI*. a#. Mfc. SI* 
**S«***t?S56l=fct^T. y 

mnmni&t exit. l i p F6, l i a s F6, 

L i C I O4, N a C I O3, L i CF3CO3, NaSC 

n, Mg (ci 04) 2fc-5i>fix;u*:>&&S!A<;pi-f & 
*v4. X.»l,*>&tg<!: Wit«L i CF3SO3, 

L i N (CF3SO2) 2, LiC (CF3SO2) 3, L i 
CH 3 (CF3SO2) 2. LiCI OtUEtfmi 6*1-5 

A*. ^icfrS ( 1 ) t?^**i-sx;u^>K*gi=*ia-r<5 
a<ss. #f=Miefl)«fca(c. stjsc (id (no 

.i: y «C«*^ 6Stf*if='>JEf < «!: * 1 8©^ 

L i BF4, N a B F4, KBF4, Mg (BF4)2'Si: 

«l«t>. a*i. o~7. owi, »*L<iii. o 
-5. o^u/i fl>tii$-e3&5o 1. o ^e;u/ 1 5fe3i-e 

fc. 7. o=ejv/t zmz.ztmmnm<D&mA<m\~< 

[0012] iMc«Mtttt7 hy^x^^-r-sas^s! 

I»?lI^*l:»L. fl*. 2 0 0ll%a±. »^ 
L<li400~900ll%, ftl:»$L<tt500~ 



(6) 
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8 0 0ll%tfc5. 2 ooM%*2&-era:+«-i=igi\ 

•< A<#e>*t-r. gooif%£ia^i^M 

&I~I4#* L < I* 200-40 ofi4%izr &Wibt><& 
mv&Z. Lt. ?nei/VA-* 

*/*T)l>l3— K i?x^;uA— K *JU* 

7 5?3MrV =7 ff-7th'D77>, 2— 

f h7th'D77>. S^^JUXA^M^K. 1, 2- 

h i, 2-ih*->y h+i/i^xo 

WH*«T9-f ASfoy^-f Ag^lf* e>*l& 0 &lz7o 
eu>*-/K^-f-^^WS-t*-6Ci:l=J:y. =fc#/.j:B 
{*:iia$f#*Ci:A<7?#.5A<. -*-<D&fflSI4. ff$L< 
I45%tt±. £€>l=$?f: L<I41 0~5 01I%1?$ 

€>„ *&icco^aeu>*— ^{zHa^T^*? 
;u*—7K*-h£^rS-e-5 cilery. ^neu>* 

*- McJ: otr-f^->e»tt* J:#*1*-S C t l= «fc 

oTtfil^. SSI::-? b3-?)l>*a#i,— h^*Sfe©« 
«. <fey^@'SH«:«»SS^-5ctA<r#*. *S&BJJ 
<D^*>fiHi1£iStt^@tt:m#ft£f#.5f = tf>KI4. 

fey. W#©KI=l*ffi«'Sli«A<fe*o m«H^as*< 
f©Ti© i . o =e;u/ i ttifit?f4es>fca>@tt:<ba>fc 
to<D±^fiS?aaJM*>&iX7\>UDgffii: LTI42 0~ 

5 osa%ss*<!&stJ5:y. s«s^ss*<. i. 5 
o~2osM%ss©ajpfiT?3t«-/«i:4#tt^-r 

[0 0 13] *&SB<0**>£#teE#?-B{*W8Sg 

i*. ^®i±iS» ; ? : «»fe*L%i±^att«sa^u>K!S» 

&vitftmmu a^s(Sic«fcy@{*^b-r*fc 
>«8ts^#t?7K y v f- y * x t m&momfsmz 



«8?sn4tfrj>E Lfcr t < %m<Dtemz&*>-o'zm*ikv 
t,&m<®mtj:tztb. mm&mKttnzm^&nmz 

fctxr I4#«IS? A<£ ci= < < J: y LlVffl*.^:fc>-rT? 

<fcy*&BM4{*d:Ut^b£?Tfc5. flrtE*S6BJ!<DBtt:« 
gPH<k*g^b*;hS^«te^#^*m£ LTI4. fly* 
14". JEflgJSfeSi: Lrfflt^^-Ct^sen— ^^"7 

i>n$*fi«:i-r*smjE^ii^b^«sa^. k> 

-t?>. 7XU>^$«a«:i-r^3fSl!l^b7K^<b# 
BsM^tt:. 7='JX i?7i-M>i?y>?$iI«; 

te. ifu>. :?*i>x>. /s^f-y- hyxv^oj^iaia 

EiiBtt!telS^U>K7Ky?-i: LTI*. ^fiiSt&Mt 
LTm^ftTl^&fg^Jft/TKy^-. 
y777-l'f-Af'j7-y<bli-'Jf>. 35«S7*7 7 7-C 
K 7 U a- K3 -7 XI^/tK'J 7 yft 'J f>, 
7 >J o.- Fzi-tr z.M&/&te#>J tfxyufy 35 

ey^>n/»<^if t>^^„ *ssBja>^^->e^i4^^ 

■5. 

[ooi4] *nw<n<<*z,&m&mto : i-m#.w&no> 
*©««M©^sm-cfe-5^*s/B«<oeaimi=7t^ 

A<. B{*<bl=<fc-3T*<0fi^©«TI4IS£^fc< % 
>i^1 0-4-1 0-2s/cm$tn. **BJ|a)@t*:B 

mn<Dmtotti$m.umm crheometr i c, in 

C (») RDS-7 7 0 0] I=«fe*«!3l14^*il»1 O 
6d y n / c m2lilT. *f*U<(*1 0 2-1 O^dyn/ 
cm2 % «fcy»*L<li. 1 o3~ 1 o6d y n/cm^T? 
fey. S^-r*'J>^<i:*l@<DBtt:«<gai*l 04- 
1 06d y n/cm2-efe5Cii<J:ytff L<, T g 14 
-3 O-CWTT-fey. 1 0 O'Cfzfcl^Tt.Sfll-r-SC,!: 
I*ftl\> ffit/14 2 0 g*4 0 0%SS$T?«S 

wr-5ci:>a:<s#^ic«-r-5[Hjfi73$^-r*o 
i s os»fyfflifrtffl»f-*--5cti4/«ct^ ^SEBjro-c 

^->e3?14S»^@»:«<Sai4. ^7 >J-J*-$- CUJ 
RE-3305. 7*7^t-iS82c 



(7) 
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m2. ^fi3 0g] £&mLX*0>mm038rffl2Zit&m 

£*rrs. ^y-^-$-$ffifflusi2 5g/c 
m2v*m »mmn^&tss lx $ [*mz*itti*nmm 

[0 0 15] *ftB^«)-f^->fi^ttg^@tt:^ 
io -«Ml=«ifel*iESS1±!feSA^/j:-5jEfii. JIBS 

Ba>me<r *>e&tt^#?-@tt:efl?®£/Bi*<5 - <t r= 

titlSSSU Btt& LT<DtSflg£t,fc-y\ 
A<t?#. S&l=2aJJl-h©@«:m»g©1S^blcJ:y. 

j= y m t w * * t o « % *> *<t? 

-T^XgBBSl 0-4s/cmPi±l:«ofcf 
Stt¥$1 02d y n/cm2jjl.t©4,©<i:&<5. 4$ 

ic-r^->e^aA<i o-3s/cmja±©s^ §pi±*i* 

102~106dyn/cm2T?fcy. BSHt^B^t L 
fflH&ftTl^BUBfcBiRSfcB*. £B*1*\ -?-<0 

KSfftv mriEBifeeijasssi L-c-tMbLT^jjes-e- 
JMMtSft £ -f * >S*ttS&? Bits S?f*0>-tHb 

ft. mf&imHtLx^tti&iiMt^iLxmiz^masim 

[0 0 16] *ftGH©S/1SI=fcl*TJHl*&*i.«IE«5Si& 
MI4T i S2, M0S2, C02S5, V2O5, Mn02, 

c o o 2 ?©ie6Ilnt«!. av*B**a 

^RtfCflfctL i (L iff«Kfl:lb; L i 

Mn02, LiMn204, L i C o 0 2 ^) » ^WMMM&k 
W-a ! faV&&—&7i<?"7 7 7'{ hit®. WKciJ—K 



■JT-b^Ui/. 7K'J7"tr>. *'J7$D->7->. ;Ky 

-3->^ft7ix tK'j euy>. 7Kyi?7i— 
*k > 2? s> >sia)B»^a zti & ©stBttaueif 6 *i 

1 0 0%©«c«aig|z»Lrt.!gt^-f->;H$l4 
£tk U Btt*mi::Jt^Jt£ttajMlt::9ti«*«ttXa- 

ttX»?tt«Lri«««a>a> % B*ttft#?*3EBi=B 

#i*fctf>. J8t»tfifc<t*<D£<b*<:*:# 

ffig*l^l±*-t*SMi1?TfiJ<!:'Ef-5o CfUrftU #«x 
-f KftM. BBBfcB&jEBKBitftc &*i 

sa<. ztHottei&niz#5nM&.ti;x'i3n->o>wm 
[001 7] cojr-j^a^ssat-r-sfcto. *«& 

tLTIi. 1 0-2s/cmm_t©«g£3|g£:frf -5C 
EI=l4iS«sHi Lr*«tt-*-*. *fc««14!S 

^^• ; f•l**^^«^al=fct^ritejg^b•r-5fci^). cwis^iEfii 
*<iatta«ffii=js ofci^izt. #«i±ig»^A<^is^b-r 
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tsimftx.nmfc'pv. tt&w&fcizfti&n&ftozt 

&0>#fi£{**<»* Ll\, £ €>lc#3: L< litfy 7- 'J 
ff*V-5tOA<»*L<. MttMICJ*. V, Co, Mn, 

*££S3Ste/\*7^^A&<b«3A<#i:L<. t$|-. Si 

[ooi8] *mjio>nmizm^$>ixz&m*mt ur 

m>J4 5 Kft^OdJft*^-^ 35«&ig?^P£4 0 0 
-8 0 0 < te©jg5c#ffl&T?&/iE-f -5££l=«fcyf#&;frS 
^ttTSM^tfS^*. ©51. e-y^, 

&-5lM*^$g#^£8 0 0- 1 3 0 O°C-C0>S7U 

a— tfv^. 2 o 0 o 

&t<&. 6*^^777^ h4*t'©7*777-f 

&3H*A<fflUt>*i-5. It7"Ptru>A-,f 

Mbl*Jft*tti«*»A>&jBa»ttafc£flH*f= y 
flu BES^©73&r=<£y cilz.fcygjg 

[o o i 9j *«swi=ffiffl-i-*iE«as«:i lti*. eg 

-7A. ^'J^ir>. K &H*S. & 

SIR* x4-X/OK>4t>U. 

Bag* ass?*®. *a*irftj*ait«* 



zuzm^titistf&if tasters. 

©&teE«j!><:*# tic. Mtttn±U ® 

1*-5ci: fflSfbffiSi: LTIixy y-«tlc«fc 

swe. ?7^ wi> •(b^w*-5LM*m^b^Mx-y 

?>?0t*9. C*Ll=.j:y*«»$|a®<b-r-5Ci:A<-e 
#•5. !f$l-X^>UX^05if ^-li^^X KffiS. T;U5 

h«ttaT?i*3a»MftfflpB<bfflaisifi-rciA<-c 

r X ^>^fflai*T^5 X -7A<D^JK-V>-?-(D!ia$* 
# < Tlf -5 C£ # < = * DCD2— T**BISatJRa«MC 
ffl®^b-r-SCi:*<RlS|-efcy v 7;U5x-7A<Dftffi<b<t 

[0 0 2 0] JJIT. *J6«JI=«fcy*ftlB«BI=»)ai=!tt 

l\ *»2 O p pmJilTt Lf=t,(DT?. HfCflKlMft&tf 

S<035SSgl*2 5°C-C, Wffit LT, ttDBSttltfeft 
2 Omm) Sffltv w<D§!S§rtl=@tt:««S$3t« 

*©m*«»Haani=. fffflaiut. tgi 8mm© 

[0021] 

[Hffiftl] 

— h/s?>^*— h (2/5/3 :»aa:) rz 

5§^Lfc1 . 8 mo I / I LiN (C F3SO2) 2iS 
*iO. 2mol/l L i B F^iSCSSiBaft 
(A) 8Gfflzm'gm&* : S-? — tLTXh*-sis3L* 
)\,7? 'J U— h 1 3. 8fiB. ^tttfteZJ 
7-t LT h 'J > 5=-P— ;u^D/<> h "J7f y U— h 
o. 2 SB. Km&Mtismt Lt. K>y-rwv^ae 
7Ux-ir;U0. O 5 6 8B£3iflD;1^gfl?U 3tS^tt» 

A (a-i) £issLfco %(=«riBaaaa» (a) s 
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Jfea^iBJ&t LX'O^/'f V^atf^x-ir^o. 

o 5 e®2mmm&%mu ftm&&&& (a- 2) * 

HSiLfco &K3fea^tt;Sj« (A-1) £f;j->e3iJ6 

fffcTfiSItU SSj«£@{*<bLfc. * -&ir-5-(DJil=3t 
a^ttjSjft (A- 2) $A^«l3fiSltL@«:<bLfc„ 
^ro-ftVfiiS^ISLfciC?!. 2. 3 x 1 o-3s 
/cmtiy. *fc-t*t-e^l<D5P14^l*3. 3X103 
dyn/cm2, 7. 2x 1 0<d y n/em2-Cfty + 

[0 0 2 2] HJSW2 

-ii-^&m&mH+mwnm'K (b) 

njfiwi tni«i=3tfi$i±*ss (a-1 ) smsu * 

r= jta^iBJesjroft u d&a^-ms&si t lt t? x (4- 

t -^-?;u*>>» a^->;u) v h 

*fflU^Janiira«lcjSJfi^14JSJS (B-i) £S3gL 
fee MI=t5iBlfta$ttlS^ (B-1) 5. 0SB£n->s 
+t>10 0. Og»l=;1^-U ^«200 rpml:t 
5 0°CJ)Di5&U a^$fft^1 O^mtft^-^lf 

fc. ztiz&m#m&. 3tfi^i4^« (a-1) 

L (1 0 v o I %) . 5fcfiSltL. S^b^fTofc,, 

®mt<foo><{*>&mm$fflmi,tztz*>2. 4 x i o 

-3s/cmt?feofc„ /<;U-j7(Di¥1±*r*3. 5x 

1 03<j y n/em2-Cft-5fc. 

[0023] mmm3 

Bfl?a*I£ LT. 2mo I / I L i N (C F3SO2) 
2»j«$fi6ffl-r-5JiiHI*IIJS©|l i^ttlcLrgft'tbS 

fc. w<D-r^>e©tt««-^««s (o o-f=i->f£^ 

&£;M£Lfc<!:C5 2. 3X1 0-3s/cmt&y, f 
*t-€ ! +t©!itt^li2. 8xio3dyn/em2, 5. 0 
x 1 O^d y n/emZrfty. 3t»!i@'Stt^14«:*<# 

[0 0 2 4] HJ6CH4 

^j£C«3<D-f ^-veantai^wpg (o nnrnzts 

l*T\ 2mo I / I L i N (CF 3 S0 2 ) 2?§fcl=tt*. 
t. 2mol/l L i B F4$§j£(7)^3:{3iffl'$"&Jsl^ 
l**!fc0!l3,fc^«l=LT@tt:<b£frofc o CWH^b^ 
©-f^i/fiiSKSlJELfciC*, 4. 8xio-4s/ 
cmt*y. *fcPM4*£lI95£Lfc<i:£*>1 . 3xio 
4 dyn/cm2 3. 8 x 1 o 5 d y n / c m2"Cfc y ft 

[0025] mmms 
^^^Bmftm^m^mmn (d) 

1.8mol/l L i C (CF3SO2) 3?§j$fc<fcl/ 



O. 2mo l/l Li BF 4 j§j« -5 Emit. 

JM0I1 <ti^«ll=Lr@«:^b$fTtv -f^>e^1SJg» 
^BttBfilS (D) £ftS}Lfc. c<D-f^->e^14iS«- 
^-HffBSa (D) <D-f^>e3|^$a!l5£LfctCI%. 
1.9x1 o-3s/cm-efcy. 5114^14 ^-tl^tt 2. 

9 x 1 03d y n/cm2, 6. 7x1 0<dyn/em2 
Tffcofc. 
[0 0 2 6] 

1. 8mol/l L i C (CF3SO2) 2 

jSjS*5<fctX0. 2mol/l L i A s F6?&jSi L-fc 

iam4iiJ6©i5 t^«i=a<*-(b$fiofco wroat*:^ 
o-f^-vespg^aiisLfcic?). 1. 7 x 1 o-3s/ 

cm-efcy. £fcif1±JfS£;ig£Lfc£C5-*-*t-?;ti1 . 
5x1 03 d y n/cm2, 3. 3x1 0<dyn/em2 

[0 0 2 7] HJ6W17 

sissw 1 (A-i ) izfctxr. m^sig 

il»T2. Omo I / I LiN (C F3SO2) 2?& 
58L Jtefi^ttJSjR (A-2) CSUtifSSt LT 
2. Omol/I L i B F 4 £ L, It 1 

«i=Lr*-r. ytm&tefgm (a-d £@«:<bL. * 

©Jil=3ta^ttjSjS (A-2) $1MU MK-tOLt 

i=*afttt** (a-d salons lh 1 ic^-r,* 

$j»lSLfc<i:C5v 2. 0xi0-3s/cmTfclJ. f 
*l-e*ia>3ite^f* 2 . 8 x 1 03d y n/cm2 v 3. 8 
x 1 05 d y n/cm2-Cfcy, 3fc»^Htttt?H4«:A<f# 
€>*tfc. 

[00 2 8] HJ6CH8 
-7f?^.-h (5/5 :{*»Jt) *m«fefil*l*. §1:6600 

1 tmmzmmt&ft^tz. c^attasmflM^e 

3J&£i»l5£Lfc<tC:*>2. 2xl0-3s/cmtfcy, 
?itt^l*-?-*l-€ f *t2. 8xl03dyn/cm2 > 6. 8 
x 1 0<d y n/c m^Tfcofc, 
[0 0 2 9] §|J£0!|9 

*^fi614^ y ^-£x h«>*s?i^ u>yy =1— )Uj< * 
■J' 'J U- K Jfiltttyv-Sif KIE 
tthy>^p— ^D/Ohij7*'J U— hi LfcJsW 
l*ltJ£0!l1 irBaHcLTattfbSfTofc. C<Da«:«flS 
Sro<ft>fiii$iSLfctc5i. 8 x 1 o-3s/ 

cmUy. SStt^li-E-^t-fttl . 2xi03dyn/ 
cm2 % 2. 5xlo4dyn/cm2Tfc^fc. 
[0 0 3 0] 5US0J1 0 
SftS^MJSSIi LT, (4-t-?f^PA+ 

<bLfc. doB^bteo^^-i/eaigi*! . 9x10-3 

S/crru !114^l*-t^-?4x2. 9xlQ3dyn/c 
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m2. 7. O x 1 O^d y n/cm2tJofc, 
[003 1 ] jlK&fll 1 1 

0. 028SP. siftfi^BBs&ait urex (4- 1 

^•>5 P^+^U) /<— **->v*— HO. 0 4 
3gp£#ffljg^LTffll^J;WI*. SUSWi <k(^«l=i« 

2. 2 x 1 0-3s/cmffty. Site^te-Hx^Jh-S . 
6X1 o3d y n/cm2, 7.5x1 0*d y n/cm2 

[0 0 3 2] HJ6«91 2 

;i»h'j7*'ji/-H3. 2gs. 3f tite^y?— t l 
SB. gftfi^ggSfeSJi: Lt> ex (4-t-^;ui/^n 

1. osb£ n-^v**>i ooSBi=#f&;i^u @iea 

(A-1 ) ic^gcl, (IOvoIN). 3tE8«U @<* 
•(b^fTofc. C<7>-r^->e^g$;liSL/ii:C^. 2. 
1 xi o-3s/cmrfcofc. *f=/<;U^©5it±^li. 

3. 7xl03dyn/cm2t*ofc. 
[0033] J£«0!I1 

(2/5/3 1= 
?S^Lfc2. Omol/I L i A s F 6 5§}£8 6SB£ 

7*'Jl/-H 3. 7SB. &%fm*J V— <!: L-C MJ 
jt^-n— ;p^n/<> h ijtV 'J U— ho. 3SB. 3fcfi^ 
ggs&BdtLr. ^i/*/>r wv^nejn- 5r;uo. o 

fco c©-r*>e^s$aisLfc < k^^. i. ixio 

-3s/cmT-*y. £fcPM4J$U*6. 7xlo2dyn 
[0 0 3 4] Xlfefll 3 

«5gfcJ:l/&<b?a.k LTiSSSKT'^x^ASfflUTfl: 
^a^-C^fieLfc7K'J7'-'J>l 2SB£N-y^i.ep 
'J K>6 0SBK;8fi¥U KSSjSlcSSSteSBHbA^A 

fc„ cft^fWc-crM -v— /<— £m*T2 o /umr 

-0 A^SS-hl-^fli U 1 0 0t1 5#|H|£Jg£ 
1i\ lff3 0^m©jEfi$ftfiUfc c 
[0 0 3 5] 2. 



tf'J ^-Wbtf-'J^rV (m^<b^KF-1 0 0 0) 1 5 
SBSN-y^utfP'J K>3 5SBI=;S<i?U mz&mz 

^8SHf8£ 5 o s?in^.fc«ajjgfei$ p— ;u s easier 

*i$*a+i;r ICT 2 O /i m$HS±.l=^fli 

U 8 0^C2 0»HK«I$1+. Kll6 0^mfl>mffi$f^ 

SiLfco ±I3iEfii&tX^fiil=3tS^j«j« (A-1) £S 

&ff*4S*T£ISI*L.T\ m«ja*@«:^bLfco 
*c,lc-5-<D±|citS^14i$?ft (A- 2) $I«U 
IcH^bLfc (HI) . ctifeJSILT, 
J4-l=ff*$AMtoo = 2I$ftihU gey0>-BZ£3tff 

H J -2 0 1 BJtttSifflSSa^ffll^r. 0. 7mA© 

lh&. 0. 7mA<D«SiE1?S/ : teSffA t 0. 8V$T?8lf| 

u c<D3t«tas«syigLfc„ cw^rosisst i 00-9- 

-<^^e<7)StBg!Mlit!lJBA<1 2. 5mAhT?100-y- 
-f^Hg^l 2. 2mAh"C?&-3fc„ fi&L.&(^ 
ftttfcBttSig £ * o fcSSMb^SB^A^a-C # fc„ 
[0036] msey 1 4 
3fcfi^S«fca>*vfc>yi::ttf&j8 (A) OfcS^tS) 
U-SJimi*. HffiWl 3,fcB«»::*ToTBt*<bl,fc (H 
2) o ca>@f*B»M*fi6fflLT|ISSC!11 3tmmzL 

Sl*^«SA<1 2. 7mAht?1 0OD--f^MA<1 2. 
3tnAht$^: ( £fc. J®Si&£Rfrlt-C?£€>3fc#&B{* 

[O O 3 7] HJS0M 5 
lUSWl 3©tgffl^tf»<!: LT35SSIi$B2 5SB. zi 

— ?xs2 5 o o°c&7tnm$zT vmtftLtz&tmtt m 

4'12. 7mAh. 10 0t-ffAiA<12. SmAh 
[0 0 3 8] JsTF. *«BJ(DSIJfi||«S^-ro 

1. wfginss^wu mmmnHi-zv K^xt 

^ia^ur^fie$*tfct<D-cfe-5i96Bi «>-<^->e^i± 

3. * , &titt : E>'7-a3 < fc^/sf=i*^i , tett^y? 
— (>^) T->y u— hcD^ey v— fc*LM*^U/-K 
y 7— rfc-stae 1 l 2 «>-f ^->esi?i4i^«-T-@«: 

4. ^-fimmanommm^ ginn 

«SHlS^'5:i:«)^T-Pll : F-$^t; : tOX?fc-5fIi5l 
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fcl* L 3 0K *>G3H4S# ; F-Bft«8?« 0 

5. ^^flitt ; E^-7-A<3^tEi4^>'T--efcsi(riB 

6. St&tt^Ev'T— A<3^t6Tfia*l*;U^>KX^. 

xx T^Koaan* $ mt * -a-r ^se * titz t <z> r & -s n 
[0 0 3 9] 8. '>*<<ktia©sg«^«-^*<jt 

9. 3tS^B8*6SiJA^>^-f W v^aew-f 

s»a^gBJ&aiiA<ex (4- 1 -^^u*>^p^+-> 
;u) /<-^-+i>i?*-/-if^-h-c&*BtrfiB8<D'f^->e 

10. ««as»^<D«i$»A<. <t*2ao>sfe 

1 1 . mmmmtt* a>*d**t. 'pu < 1 1, 1 am jkd 

12. ta^s^iar-ssias^^sitt^A^ g«t 

13. eia^^-f ^-kLx+nKtoteimTZio) 

is. -r^->fi3H±it»^@{*««aA<. sjtero^fiseu 

1 4fl>'f^->e3n±B» : F-@tt:af»a. 

16. mj£&mmmv&&iiii&i 4<D4*>mmtem 

G^tesa-^sfcasss. 

[0040] 18. ISafiA'TS ( I ) 
Kb 3] 

L i X (C F3SO2) n ( I ) 

XI*N, C, Bg:fcl*CRg (RI*7VU*'J 
&) t?fcy. nl4l~3OTg&. ) 
19. WgHifi-fcLT. SfelZTit (II) (II 



Kb 4] 

M (BF4) (II) 
(R1R2R3R4) NBF4 (III) 

20. **ttas&?*i=**$*L«iMiiNiaBai 

21. -f^->e^tta»^@»afss*<. ^neu>* 
— 7t?*— hS^r-sto-e^SfriBi JSt^L2 ook 

[ o o 4 1 ] 22. -r *->G3Ptes#*-@i*««ig*<. 

23. giriB 1 fcl* L 2 2 <D-f jj-vG^teBtf^f-tfattS 

24. ^VG^te&tt^HttBSM^SfWbSMfl^© 
ffijSSW.fc—fc'lb L-CJKfi£*4xfc4,<D-ca5*gtlE2 3 0> 

25. stub^at^<o«j£gW7!i<#ai£igtt^#*4fc<5 
•stir is 2 4 onsut^m*,, 

26. m^b^fg^A<2^a,=S-ej&-5f5IE2 3-2 50) 

27. mffijsfea*<i^ii«}-c&-5ttrffi 2 e ©amibgsfss 

[0 0 4 2] 

[jam] 

1. S»#Jgi 

y. cty^@^-r7j->G^ttB»^-@i*m«® (*S5itt 

2. §»#E2 

3. m*m3 

@»B^Sfl>-f^->G^S*|S]±.$-a-, 5iS$lS]JiaF-ti- 

fc-f^->G3H4iS«-T@«:B/SR (ttPtt«:) 

fc. 

4. M$14 

«>: y ig^^3^14^^ t o-r i-^mm&mK+m&nmm 

5. 19*^5 

J:yRi^^S<k L^t^@ft'f^|->G3H4^»?-H«: 
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6. R^6fc«feI/7 

f=. 

7. H3R1S8 

8. »*Jg9 

wsa^tLrMS (id s.xf (no t?«jwt h 

9. »3jt"Sl o 

mt£ assist s^osg^s!^^* fcgij At commmm 



[01] 




(51)lnt.CI.6 ®»JIB^ /frtSaS# 

C0 8L 33/14 

H 0 1 M 10/40 
// H 0 1 M 6/18 



1 0. »3££1 1 

^ptf u>*-^-h$#^^-i*^^i:icj:y, -at 
1 1 . i»#JS 1 2 

? P bf U > * — 7|f h t i? > — 7f€ h ££:pr 

1 2. 19*511 3. 1 4fcJ:t/;i 5 

>8**i;&<fc<. }£|&£*,Rfr.ihl,fc±@{*a§l<b^ 

[0a<DfSi»&ftlB] 

mm<r>-mm 

[02] ®tt*a>s/«f*2a<oag^s»^©»»^ii: 

m«©-tt<b«!l 
[*Hf<DiftBJJ] 

1 III 

2 ag«s^»^A 

3 mmM&K+B 

4 

[02] 

12 3 

H-hh 



mamam 



t 



C0 8L 33/14 

HO 1 M 10/40 B 
6/18 E 



